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^^o<^fe        PREFACE. 


Aware  that  no  work  is  more  liable  to  generah 
criticism,  than  one  which  affects  to  treat  of  the 
'modus  operandi,  adopted  in  the  several  Arts  and 
Manufactures  dependent  on  Chemical  Science; 
the  Author^   at  the  commencement^    perceived 
that    a   strict  adherence  to  the  accounts,    and 
opinions,  even  of  the  most  approved  Chemical 
writers,  would  be  far  from  satisfactory  to  himself; 
and  would,  in  many  cases,  prove  delusive  to  his 
readers.     He  likewise  foresaw,  that,  although  a; 
jt    general  reader,  might,  without  fitrther  enquiry, 
\    acknowledge,  or  allow  as  true,  every  process  and 
fact  comprehended  in  the  following  multitudinous 
V.   assemblage; — some,  who  should  honour  his  la- 
^  hours  by  a  perusal^;  might  be  more!  fastidious ; 
^'i  and,  by  calling  in  question  the  truth  of  a  fewr 
particular  facts,  processes,  or  opinions ;  might  be 
apt  to  pass  sentence  of  condemnation  upon  the. 
(^  whole.    These  considerations,  conjoined  with  an^ 
ardent  desire,  which  he  himself,  had,  of  becoming 
practically  acquainted  with  several  of  the  Chemi-w 
cal  Arts,  induced  him,  on  many  occasions,  to  seek 
for  information,  at  its  ultimately  genuine  source ; 
viz.  the  workshop  of  the  Artisan.    The  facts  thus 
collected,  and  others  alreadv  known,  have  been 
blended  together :  and  the  Author,  in  the  belief 
that  he  has  advanced  nothing  but  what  is  strictly 
correct,  trusts,  that  as  a  whole,  they  will  prove 
useful,  not  only  to  the  Chemical  Student,  but  also 
to  the  Manufacturer,  and  to  the  Political  Econo- 
mist 


VI  P&BFACE. 

Regarding  the  order  of  the  \^ork,  he  would 
say;  that  notwithstanding  the  elaborate  researches, 
and  ingenious  speculations  of  many  learned  men 
in  the  several  departments  of  Chemical  Science ; 
there  are  very  few  phenomena  so  perfectly  develop- 
ed, m  to  admit  of  a  ^lAetaktic  arrangement  of  the 
priitclples  deduced  fr^ctm  them :  consequently  any 
attempt  it  forming  a  system,  where  the  foundation 
and  other  pBUrts  of  the  superstructure  are  incom- 
plete, would  prove  abortive.  It  is  for  this  reason, 
that  attempts  to  syiitematise  Chemistry,  have,  in 
every  iustahoe;  been  productive  of  faihira  In 
thij  present  imrk^  nothing  further  has  been  l^t- 
tempted,  in  tbd  way  of  arrangement,  than  a  mere 
generalisation  aof  facts ;  and  those  Qtcti,  or  Ex|>e- 
riments,  as  tilfey  are  tehhed,  are  arnmged  in  clas- 
ses, eitiier  acccnrding  to  their  Chemical  relation, 
or  according  to  their  nitnre,  aiid  ini{»ortance  ia 
the  Arts. 

The  Author  has  learned^  \tith  mudi  pfeamre^ 
that  the  former  Edition  of  this  wcnrk  has  been 
received  most  &voraUy  by  an  intelligent  t>ublic ; 
and  he  has  endeavoured,  in  the  present  one,  to 
incorporate  every  novelty  which  may  be  likely  to 
prove  useful  to  the  Chemical  Student9»  to  Heads 
of  FamiKeisL  And  to  the  ArtisanSL 


OcliAer,  1st.  1821, 
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X  H£  Science  of  Chemistry  is  the  knowledge  of  the  rela- 
tions of  those  phenomena,  or  changes,  which  taKe  place  in  the . 
sensible  qualities  of  bodies,  as  results  of  the  action  of  one 
species  of  matter  on  another.  Thus,  the  ascension  of  water 
from  the  earth  in  the  form  of  vapour,  by  means  of  the  influ- 
ence of  the  Sun ;  the  conversion  of  certain  elements  of  earth 
and  air  into  the  structures  of  plants  by  the  properties  of  the 
organization  of  these  bodies;  the  formation  of  coal  and 
other  species  of  Utumen  beneath  the  surface  of  the  ^lobe  by 
the  changes  which  vegetables  undergo  when  their  vital  pro- 
perties are  lost,  and  when  they  have  become  subservient  to 
other  agencies ;  and  the  liquefaction  of  Iron  by  means  of  fire, 
— all  these  are  chemical  phenomena.  On  extending  the  views 
here  pointed  out,  it  will,  then,  be  perceived,  that  the  opera- 
tions of  chemistry  are  concerned  m  the  greater  part  of  the 
processes  of  Nature,  as  well  as  of  those  which  display  the 
most  useful  and  agreeable  results  of  the  art  of  man. 

But  Chemistry,  like  nearly  the  whole  of  the  other 
subjects  of  human  skill  and  industry,  was  pr^tised  as  an 
art,  long  before  any  knowledge  of  its  principles  was  at- 
tained ;  or,  in  other  words,  long  before  it  became  an  object 
of  the  regards  of  science.  Men  used  their  arms  for  the. 
purpose  of  suppljring  their  wants  before  they  were  acquaint* 
ed  with  the  laws  of  mechanism ;  and  prompted  by  the  same 
power,  instinct,  favoured  by  the  example  of  others,  they 
exercised  many  of  the  useful  arts  without  knowing  on  what 
principles  they  were  enabled  to  attain  their  ends,  at  a  period 
T^  mr  antecedent  to  that  in  which  any  way  of  recording 
their  acquirements  was  known ;  and  more  remote,  even,  than 
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that  to  which  the  immeDse  gnup  of  human  tradition  can  ex- 
tend. Hence,  as  the  late  learned  Bishop  of  Landaff  observed ; 
— **  In  vain  shall  we  enquire  who  invented  the  first  plough, 
baked  the  first  bread,  shaped  the  first  pot,  or  hollowed  the 
first  canoe.^ 

Although,  then,  the  origin  of  chemistry,  as  a  sdence,  is  of 
but  comparativelir  modem  date,  and  may,  indeed,  be  fixed 
at  so  late  a  period  as  the  sixth  or  seventh  centuries,  its  opera- 
tions were  resorted  to  for  the  purposes  of  the  arts,  even  at 
the  remotest  eras  of  which  any  historical  accounts  now  re- 
main, and  by  nations  the  least  emerged  from  a  state  of 
savage  life.  The  arts  of  metallurgy,  dyemg,  and  pottery,  are 
mentioned  in  the  earliest  literary  records,  and  but  very  few 
people  have  been  found  so  barbarous  as  not  to  present  some 
specimens  of  dieir jproductiona  in  them.  Several  chemical 
processes  of  a  difficult  and  abstruse  kind,  have,  indeed, 
oeen  exercised  by  nations  in  times  of  very  remote  antiquity, 
as  we  learn  from  the  evidence  ^ven  of  the  skill  of  Tubal 
Cain,  and  the  cfissolution  of  uie  Golden  Calf  by  Mosxs. 
The  art  of  fermentation,  or  of  making  wine,  was  known  in  an- 
dent  times  ;  as  is  proved  by  the  intoxication  of  Noah,  there 
beijig  no  inebriating  quality  in  the  unfermented  juice  of  the 
grape^     The  Egyptians  were  very  early  acouainted  with  the 

Preparation  of  mne,  as  is  proved  by  tbe  tramtion  of  Oriris,  or 
lacchus,  having  traversed  the  globe  for  the  purpose  of  teach- 
ing it  to  all  nations:  they  were  &o  skilled  in  tne  manufacturing 
of  metals,  in  medicinai  chemistry,  and  in  the  art  of  embalming 
dead  bodies,  long  before  the  time  of  Moses ;  as  appears  from 
the  mention  maae  of  Joseph'^s  cup,  and  from  the  physicians 
being  ordered  to  embalm  the  body  of  Jacob.  They  practised 
also  the  arts  of  dyeine,  and  of  making  coloured  glass,  at  a 
very  early  period ;  as  nas  been  gathered,  not  only  from  the 
testimony  of  Strabo,  hut  from  the  relics  found  with  their 
mummies,  and  from  the  glass  beads  with  which  these  mum- 
mies are  sometimes  studded.  The  late  discoveries  of  Belzoni, 
also,  prove,  that  }n  the  preparation  of  colours,  the  ancient 
Egyptians  were  unrivalled ;  for,  on  opening  some  of  die 
royai  tomhs  which  had,  for  ages,  been  buriea  under  a  great 
d^h  of  sand,  the  walls  were  found  to  be  covered  by  paint-* 
ings  of  the  most  brilfiant  and  permanent  hues :  indeed, 
superior  to  any  thing  produced  in  modem  times.  The  far- 
fiimed  purple  of  Tyre  is  another  proof  of  the  perf*ection  to 
which  the  art  of  dyeing  had  been  carried ;  ana  thw  inter^ 
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oourye  with  the  Camisb  miiiiersy  is  suffident  evidenoe  of  a 
lolution  of  tin  being  used  hj  the  T jrians  for  that  porpoie. 
WootZt  silk-^ydng,  porcelaiD,  paper,  gun-powder,  and  othei 
manufactures,  in  Cbma,  a^d  India^  must  have  been  discoyer-* 
ed>  and  brought  to  their  present  state  of  perfection  at  a  very 
esriy  period;  £or  it  must  be  remembered,  that  in  these 
eountnes  the  state  of  the  arts  has  long  been,  what  it  is  at 
the  present  moment  Thia  we  learn  from  their  own  writ 
ings,  and  from  the  well  known  habits  of  the  Chinese  and 
Imiaas  to  produce  little  or  no  change  in  their  social  and 
0lber  institutions^  after  they  haive  once  attained  the  desired 

That  the  andent  iobaUtants  of  Italy  were  acquainted 
with  the  arts  dependent  on  chemistry,  is  proved  by  tne  writ- 
ings of  Plinv  and  others ;  also  by  the  various  instruments 
and  artides  tor  domestic  use  that  have  been  dug  up  from  th^ 
ruins  of  the  andent  dties  of  ELercuIaneura,  ana  Pompeii*. 

The  fiEisbion  of  Aaron's  garments  clearly  indicates  that  the 
arts  of  metaUurgy ;  of  dyeing  leather  red,  ancLIinen  blue, 
purple,  and  icarkt;  also  of  distinguishing,  ana  engraving 
predous  stones,  were  practised  among  the  Israelites  of  old. 
These  arts,  they  had  doubtless  learned  in  Egypt,  which,  at 
that  time,  was  the  emporium  of  every  known  sdence  and 
art 

The  European  Greeks  at  the  time  of  the  siege  of  Troy, 
were  not  much  skilled  in  the  art  of  chemistry :  they  do  not 
appear  to  have  been  acquaijvted  with  the  nature  of  the  metallic 
oxides,  or  of  Iron,  or  with  the  means  of  redudng  them ;  as 
thdr  spears,  darts,  and  arrows,  were  headed  with  brass^ 
which,  from  its  inferiority  to  Iron,  would  not  have  been  used, 
for  such  purposes,  had  these  people  been  acquainted  with  . 
the  art  cf  forging  the  latter  metal. 

*  I»  ptoiQcatinf  the  esoiTvtiPQf  of  Pomyeii,  a  Ule  tn¥ell«p  Mr.  Williams, 
Ipfinmf  um  that  the  streets  of  the  city  are  Wooining  daily  cUsencumbered.  He 
entered  by  tfie  Appian  Way  through  a  namnr  street  oi  saaU  tombs  beautiAili^ 
CKecuted,  with  ibe  nadMs  of  the  &cn»tA  plain  and  Isgibk.  At  the  gale  was 
a  c«itry*hos,  wi  whick  iba  skeleloo  of  a  soldier  was  found  with  a  lamp  in  his 
haad,  after  passing  into  several  streets  he  entered  a  coffee-house,  marks  of  the 
caps  bring  visible  on  the  stone.  (The  streets  are  lined  with  pnbUc  buildings  and 
piiTate  Muses,  moot  of  which  have  tb«r  cHgi/ial  pahUed  d€09ralioni,fwh  und 
eaNrv.  The  pa^eaient  of  the  streets  is  much  wom  by  earrioft  wheels.  A  sur- 
geon's  house  with  cifrurgical  inttrumenis  ;  an  ironmonger's  shop,  where  was  an 
mnO  and  hammer  ;  a  icalptor's,  and  a  baker's  woikshops ,  both  eontaining  the 
iMOMwwy  ifteHftic  prt  oaivyivg  OB  these  trades,  wire  aV  «>and  ia  a  fine  state  of 
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But,  those  applications  of  chemiBtnr  to  the  uses  and  com- 
forts of  man,  were  processes  attained  dj  aoddent,  and  trans- 
mitted from  one  generation  to  another,  without  any  real 
knowledge  of  their  principles.  The  division  of  the  people 
of  India  into  ccutSy  and  the  confinement  of  certain  trades  to 
certmn  families,  exclusively,  in  Egypt,  tended  to  raise  the 
execution  of  the  mechanic  arts  in  those  nations  to  a  certain 
degree  of  perfection  at  a  very  early  period ;  but  those  same 
circumstances  also  arrested  any  further  improvements  in 
them,  at  least  in  all  those  which  are  founded  on,  or  per- 
fected by,  scientific  principles.  Various  arts  or  operations 
executed  by  the  same  man,  with  the  liberty  of  devoting  him- 
self to  any  of  them,  as  he  may  be  prompted  by  his  inclina- 
tion and  talents,  tend  to  invigorate  nis  mmd,  and  oblige  him 
to  exert  difierent  faculties;  and,  as  he  cannot  excel  in  all, 
he  is  induced  to  supply  want  of  skill  by  ingenious  invention  : 
whilst,  constant  application  to  a  single  operation,  excludes 
all  thought  and  invention,  and,  consequently,  all  improve- 
ment ;  and;  hence  it  is,  chidfly,  that  the  arts  dependant  on 
diembtry  remained  stationary  when  they  had  arrived  at  a 
certain  pitch,  in  the  nations  above  derignated. 

Amongst  the  Greeks,  the  exerdse  of  the  mechanic  arts 
was  confined  to  slaves  and  the  very  inferior  orders  of  the 
people.  Purely  abstract  philosophical  speculation,  poUtics, 
the  belles  lettres,  and  the  arts  of  war,  were  the  only  pursuits 
which  were  deemed  worthy  of  the  attention  of  the  more  in- 
telligent and  instructed  part  of  the  community :  hence  it  is, 
that,  in  regard  to  chemistry,  as  well  as  other  branches  of  . 

physics,  their  principles,  not  having  been  arrived  at  by  a  ^| 

proper  mode  of  enquiry,  that  of  observation  and  experi-  ! 

ment,  consisted  of  a  few  happy  conjectures,  enveloped  in  a 
multitude  of  notions,  at  best  erroneous,  and  often  absurd  in  i 

the  highest  degree.  A  favorite  notion,  in  very  early  ages, 
was  that  of  the  sea  being  the  source  of  all  inor^nic,  as  well 
as  of  all  organized  bodies,  which,  in  conformity  with  their 
custom,  was  enveloped  in  the  fable  of  the  ori^n  and  attri- 
butes of  Venus.  At  a  later  epoch,  they  imagined  a  certain 
number  of  elements  to  be  the  bases  of  all  forms  of  matter, 
and  this  dogma  of  the  properties  of  fire,  water,  earth,  and  air, 
was  for  a  long  time  prevalent  Democriius  pursued  the  true 
path  of  science,  but  he  devoted  himself  chiefly  to  natural 
bistory  and  the  physiology  of  animals,  though  ne  is  said  to 
have  engaged  in  chemistry  iso  far  as  to  attempt  to  imitate 
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natund  gems  by  artificial  means.  Aristaik  was  too  much 
occupied  by  metaphysics  and  natural  history  to  permit  him 
to  niake  much  improvement  in  chemistiy,  and  the  notions 
he  did  form  of  the  nature  of  matter  in  its  primitive  forms^ 
were  never  adopted  by  his  ootemporaries  or  early  successors. 
Some  of  the  conceptions  of  the  early  Greeks,  were,  however, 
apparently  correct,  and  very  surprising,  oonndering  the 
little  progress  then  made  in  observation  and  experiment. 
Thus  Tli!ales  supposed  water  to  be  a  compound  body,  formed 
of  a  higrhly  inflammable  prindple  and  the  chief  promoter  of 
combustion — an  explanation  which  accords  with  tne  informs^ 
tion  of  the  present  day ;  that  of  its  bding  constituted  of  hy- 
drogen and  oxyjgen  gases.  He  also  bdieved  that^r^  was 
the  result  of  a  vivid  motion  of  the  atoms  of  bodies.  These 
are  simple  demonstrations  of  their  observations  and  opinions ; 
but,  some  men  have  attempted  to  show  that  much  deep  and 
accurate  knowledge  in  chemistry  is  veiled  in  their  fables  and 
mythology.  Bacon  conceived  that  the  union  of  spirit  and 
matter  was  allegorized  in  the  fable  of  Proserpine  being  seized 
bjr  Pluto,  as  she  was  gathering  flowers ;  an  allusion^  says 
the  author  of  the  Botanic  Garden^  whidi  is  rendered  more 
curiously  exact  by  the  late  discovery,  that  pure  air  (oxygen) 
is  given  out  by  vegetables,  and  that  in  this  state  it  is  eagerly 
absorbed  by  inflammable  bodies.  The  same  elegant  poet 
supposed  that  the  fable  of  Jupiter  and  Juno,  by  whose 
meeting  the  vemai  showers  were  said  to  be  produced,  was 
meant  to  pourtray  the  production  of  water,  by  the  combina- 
tion of  its  two  elements;  an  opinion,  he  adds,  which  is 
strongly  supported  by  the  fact  that,  in  the  ancient  mytho* 
logy,  toe  purer  air,  or  elhery  was  always  represented  by 
Jupiter,  and  the  inferior,  by  Juno.  Inese  explanations, 
however,  like  that  of  Pan,  and  some  others,  by  nacon,  are, 
probably,  specimens  of  the  ingenuity  of  the  mterpretators 
rather  than  of  the  real  meaning  of  the  fables :  it  is  certain, 
at  least,  that  we  find  no  records  of  such  knowledge  in  plain 
language,  and  that  as  late  as  the  days  of  Dioscorides,  opera- 
tive chemistry  was  in  so  rude  a  state  that  the  best  means 
known  for  collecting  the  products  of  distillation,  or  sublima- 
tion, was  that  of  exposing  a  fleece  of  wool,  or  a  sponge,  to 
the  volatilized  substances. 

The  knowledge  of  the  Romans,  until  a  somewhat  late  period, 
was  not  more  profound.  They  made  excellent  brass  of  cala- 
mine and  copper,  but,  they  had  no  idea  that  calamine  was 
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an  oside  of  sine;  ani  that  the  oomfainatiflo  of  tha  vpc  mlk 
the  oammt,  was  a  resuk  of  the  previcma  deoQiapoflki0Q  a[ 
the  oxide.  They  suppoaed  that  tbe  calamine  waa  a  sort  of 
earth  whidi  purified  the  copper  in  the  crucible;  that  i%  e&* 
tracted  firom  it  the  grosser  parts.  Modem  ehemiats  are  avara 
that  the  oxide  iinderj;ees  decompositioiv  ^oad  that  tibe  pure 
ainc>  in  combining  with  the  copper^  fcrmt  anew  suhstaofa 
of  difevent  properties  to  either  tne  calanine  or  the  coopen 

Such  conjectures  as  liiose  just  aicntifaied,  bvouned  Iw  the 
ability  acquired  in  the  ledudaiMi  of  ores  aad  aixides»(by  vbidi, 
what  appeared  to  be  nusreiy  gvoss  earths  were  changed  into 
brilliant  meUisy^wefe  but  preludes  to  aoine  wild  conceits  of 
fancy,  whidb,  in  tnae,  spread  their  inftuence  over  the  maJxar 
part  of  ^uvepe,  and,  at  length, — after  hawing,  for  aboive  a 
thousand  j^ears,  led  multitudes  of  men  to  spend  their  Hves, 
and  exhaust  princely  fortunes^  in  the  vainest  atteaqpts.  that 
ever  became  tne  objects  of  the  ridicule  of  numktnd— -laid 
the  basb  of  modem  chemical  philosophy.  It  was  of  bwAi 
wild  conceita  and  hallucinations  that  idchetmf*  was  consti- 
tuted, and  the  object  of  all  the  toils  of  its  cuUivators  was 
the  production  of  the  ^  Phiiosepher^s  Stone/*  which  was  to 
transmute  idl  other  metab  into  gold,t  to  arrest  the  oousse 
of  bodily  infinsnty  an  nan,  and  to  jmreveDt,  or  remedy  all  dis- 
eases ;  fand  it  was  reported  (by  Friar  Auon,  and  others,) 
and  vidgariy  creditea,  that  Artepkms,  by  means  of  this 
magic  arcanum,  had  Kved  to  the  age  of  1025  years. 

In  the  writings  of  AAinagortsOj  who  flourinied  about  the 
middle  of  the  second  cemtory  of  the  Christian  era,  we  find 
the  first  traces  of  this  pretended  science;  and  the  Roman 
Emperor  CaUgula  is  said  to  bare  been  initiated  into  its  mys*' 
teries,^  and  to  have  himself  made  some  cffcvts  to  obtain  gdd 


*  The  tena  Alchemy  k  Anbic,  and  ibnaed  of  al  (Ihc)  vA  kemia  (e*ceBe9i) 

lifTiiif  by  a  little  exteiurion  of  meaning,  the  mprenyi  art^  i^id  hence  the  ap- 
ilbn,  as  weH  as  the  punuits  of  modem  ehemitiry,  ie  eridendy  denred.  Be- 
dw  intMdvctioD  of  this  term  into  Enrope  by  the  Saracens,  who  wcr0  tha 
•azliest  and  most  zealous  cultivaton  xif  cbBmiatxy,  or  rather  alchemy,  in  the 
middle  ages,  that  art  had  been  called,  either  in  rdation  to  some  of  iu  particular 
processes,  chrympoea,  (fabrication  of  gold),  argyropcta  (fabrication  of  mer,)  or, 
feaecally,  pffroinftRia,  (ait  of  fire)  and  the  ^ptigprie  tdence, 

^  The  ilchemigts  supposed  that  gold  was  the  metallic  element  in  the  stst«  tf 
pemct  purity,  and  that  all  other  metals  differed  from  it  onlf  in  their  beisa  con- 
taminated by  hater  substances. 

t  The  wriiiDfls  ef  4he  alchemislB  oooeisled  for  the  most  paxtof  myateiioMi  «t- 
anMBMS)  and  uie  a^mm  «f  chieniiaal  ^^jvuatus  i^ere  geneiaUy  oonrcfsd  bf 
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(rom  the  sulphuret  of  arsenic,  winch  he  choie  for  the  sob- 
ject  of  his  experiments,  probably,  beeavuie  of  its  briUiiiiit  and 
golden  hue.. 

The  ol]}ect8  of  tjie  alehemists,  as  already  stated,  were  the 
transmutation  of  metals  into  sold,  and  the  discovery  of  an 
universal  remedy,  or  EUxir  of  lAfe;  both  of  which  Iney  ex- 
pected would  be  accomplished  by  means  of  the  PhOosopher't 
Stone,  As  they  j<nnea  enthusiasm  with  mystery,  and  pro. 
mised  with  boldness  what  exceeded  the  steady  limits  of  pro- 
bability— as  they  created  for  their  use  a  symbolic  Umgui^, 
and  mmgied  their  doctrines  with  the  philosophic  and  mytho- 
logic  reveries  of  all  the  existing  sects  and  secret  soaeties, 
diey  obtained  zealous  disciples  amongsft  the  lovers  of  the 
marvellous,  whilst  they  found  powerful  enemies  ;in  all  true 
philosophers.  We  find  alehemists  amongsl  the  Manicbaeans, 
the  Essenians,  the  Hermits  of  Thebes,  the  Cabalists,  the 
Gymnosophists,  the  Resicruciaos,  and  the  lUuminati.^  The 

Hieroglifphic*^  some  of  which  mKv  he  seen,  at  the  present  day,  painted  on  the 
botdes  on  the  window-shelTe*  or  •ur  chemists^  Oeber,  the  Saiaocn,  si^ 
**'  Mug  far  14s  fir  l^ert  tM  I  «i«9  <Imiw«  Ihem,*^  by  whkh  is  implied  the  oob- 
YCKsioa  of  the  six  baier  netals,  (mercuxy,  copper,  tin,  lead,  iron,  and  silver,)  the 
only  ones  tlien  known,  into  gold.  He  directs  the  student  to  prepare  himself  hy 
niitahle  acts  of  piety  and  chaiky,  which,  if  earnestly  carried  on,  may,  after  due 
time,  eaabte  him,  in  the  hn^oage  cf  his  tranriatiir,  Dx.  Sahnoo,  *^  to  ehange 
•fgent  vive  into  an  infinite  sobfic  and  Innlfic,  without  the  help  of  any  thing  more 
than  its  multiplication.**  Geher^  who  lived  ahout  die  seventn  century,  appears, 
however,  to  have  invented  much  useftd  apparatus :  convenient  alembics,  cradhles, 
and  ftimaoes,  an  described  in  his  works. 

*  We  find, the  names  of  Pope  John  the  Xllth,  a  cardinal,  Nicholas 
of  Cusa,  three  bishops,  two  abhou,  four  rich  canons,  a  multitude  of  monks, 
coiddiers,  Jacobins,  Jesuits,  Benedictines,  and  Capuchines,  Ffiar  Bacon,  Albert 
the  Great,  Saint  Thomas,  Arnold,  Raymnnd  Lully,  Ripley,  Basil  Valentine, 
Father  Kircher,  Salmon,  Digby,  Kellv,  and  Dee,  amongst  those  of  the  alcfae- 
mists;  and  even  Sir  TheodoreMaytrney  (the  Z>octorCatiw  of  Shakespeare,)  though 
he  lived  at  so  late  a  poriod,  may  be  considered  a  sectary  of  this  philosophy. 

Some  of  those  were,  undoubtedly,  zealous  believers  m  the  possibility  o£  trans- 
mntation,  and  the  other  effects  (il  the  Phihiophgr'*  Stem  ;  but  several  of  them 
appear  to  have  been  artful  men  who  were  disposed  to  dupe  mankind  for  the 
advancement  of  their  own^  ftme  and  interests.  Bmcker,  on  speaking  of  Ray- 
mnnd Ltully,  says,  *'  he  thas  more  ingenious  dian  honest**  ViBa-Nova  was  a 
ihmous  prcj^het^  as  wdl  ar*n  alchemist ;  and  he  predicted  that  the  world  would 
come  to  an  end  in  the  year  137&  He  was  himsdf  shwwrecked  on  the  coast  of 
Genoa,  in  1313.  Evelyn,  in  his  Diary,  alhiding  to  Sir  Kenelm  Digby,  says, 
**  he  gave  me  a  certain  powder,  with  whadi  he  affirmed  that  he  had  fixed  mercury 
bcibre  the  late  king.  He  advised  me  to  try  and  digest  a  little  better,  and  gave 
me  a  water  which  he  said  was  only  rain-water,  of  the  autumnal  equinox,  ex- 
ceedingly rectifled,  and  veir  volatile ;  it  had  a  taste  of  strong  vitriolic  and  smelt 
like  aquafortis.  He  intended  it  fbr  a  dissolvent  of  a  calx  ofgold ;  M  the  trMih 
iif  Sir  Kenelm  wot  tm  arrant  mmadebank.^  The  believers  in  the  PhU<mopher't 
Stomc  readily  gave  cre^t  to  every  dJe  tending  to  favour  their  cause,  and  did  not 
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jugglers  of  Jn&tLf  Asia,  and  Europe,  were  associated  for 
many  ages  with  the  pretended  possessors  of  the  pbiloso- 

Sher  s  stone ;  and  many  princes,  m  the  efforts  they  made^to 
estroy  them,  were,  perhaps,  prompted  by  alarm  for  their 
own  safety,  rather  than  by  an  abhorrence  of  such  errors. 
Some,  however,  were  actuated  by  a  real  love  for  true  philo- 
sophy. Diocksian  ordered  all  the  writings  relating  to  the 
great  work  (as  it  was  termed)  to  be  destroyed ;  and  smce  the 
adoption  of  Christianity,  popes  and  kings  have  often  fulmi- 
nated their  anathemas  ana  proclaimed  their  decrees  against 
the  alchemists,  without,  however,  doing  any  thing  towards 
curing  them  of  their  folly ;  for  when  an  enthusiastic  passion 
gives  energy  to  the  opinions  of  men,  all  authority  of  power, 
alone,  is  opposed  to  them  in  vain;  nothing,  out  reason 
and  truth,  is  capable  of  assuming  any  influence  over 
them. 

The  credulous  part  of  the  people,  in  what  are  called  the 
middle  ages,  seem  to  have  generally  believed  that  the  se- 
cret of  the  philosopher's  stone  was  possessed  by  some  few, 
mho  were  waiting  only  for  a  favourable  epocn  for  mani- 
festing their  power  in  all  its  mightiness.  Arnoldf  of  Villa- 
Nova,  was  said  to  have  converted  iron  into  gold,  at  Rome ; 
and  Raymund  LvUy  to  have  effected  a  similar  operation 
before  Edward  the  First,  in  London,  of  which  it  was  said 
that  gold  nobles  were  made.  The  notions  of  the  Rosicruci- 
ans  were  then  very  prevalent ;  and  those  which  embraced  the 
ideas  of  gnomes  and  sylphs,  and  other  spirits  who  governed 
the  elements,  being  capable  of  being  rendered  subservient  to 
man,  contributed  much  to  favour  the  visions  of  alchemy. 

hesitate  to  interpret  erexy  thing  at  it  suited  their  own  purposes.  Thus,  Dr.  Sal- 
mon, (whose  name  is  mentioned  above,  and  who  lived  towards  the  latter  end  of 
the  seventeenth  century,)  on  speaking  of  Nicholas  Flammel,  who  suddenly,  as 
it  is  said,  became  very  rich,  and  who  founded  several  hospitals,  repaired 
diurdies,  and  endowed  charitable  institutions,  says,  ''  Flammet  was  originally 
8  poor  scrivener,  yet  left  so  great  monuments  behind  him  as  must  convince  the 
most  incredulous  that  he  knew  the  secret,  and  perfy^ed  such  mighty  works  at 
his  own  proper  cost  and  charges,  as  the  most  opulei\6rince  in  Curope  can  never 
do  the  like.  I  know  a  gentleman  who  went  to  view  tnose  mighty  buildings  and 
their  records.  The  archives  and  governors  of  (hose  places,  he  told  me,  own  the 
matter  of  fact,  but  deny  the  means,  saying,  that  Flammel  was  a  verv  pious  man, 
and  went  a  pilgrimage  to  St  James  of  Gallicia,  for  a  reward  of  which  piety 
the  holy  saint  bestowed  that  vast  treasure  upon  him  by  way  of  miracle,  thereby 
denying  the  power  of  art  by  which  it  wot  certahily  Reefed,  to  establish  a  miracle 
peifoimed  by  the  Romish  saint**  Flammel  was  also  celebrated  for  his  hiero- 
glyphics/ of  which  Jac'simitiei  are  given  in  a  tract  published  by  Salmon  :  they 
would  furnish  some  very  appropriate  pictures  for  MooreU  Almanack. 
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About  the  beginning  of  the  thirteenth  century,  many  use- 
ful, and  highly  valuable  discoyeries  began,  howerer,  to  be 
made  known.  Bacon  happily  described  the  alchemists  as 
similar  to  those  husbandmen,  who  in  searching  for  a  treasure 
supposed  to  be  hidden  in  their  land,  by  turning  up  and  pul- 
verizing the  soil,  rendered  it  fertile.  In  searching  for.im- 
probabnities*  they  sometimes   discovered  realities.*      The 


*  The  fidlowing  curioni  anecdote  of  the  'numia  with  which  alchemy  was 
ibUowed,  even  at  a  kte  period,  and  of  one  of  the  beneficial  oonaequencea 
which  resulted  from  a  piuauit  of  this  phantom,  .will  be  amnsing  to  the  rea- 
der. The  valuable  discovery  made  in  the  case  we  are  about  to  icute,  was  that 
of  Deesdek  Chika. 

In  die  beginning  of  the  eighteenth  century,  there  lived  in  the  tenitoriea  of 
the  Elector  of  Sazonv,  a.  man  of  great  learmng,  and  most  indefiuigable  indus* 
try  in  the  hermetic  (chemical)  science ;  and  b&g  in  expectation  df  success  in 
hu  designs,  the  fear  of  persecution  induced  him  to  take  refbge  in^  a  place 
where,  not  being  known,  he  might  Uve  unsunected ;  his  habitation  was  fixed 
in  a  diemi8t*s  house,  that  the  use  of  such  implements  as  were  necenary  mi^t 
not  appear  extraordinary.  In  this  house  he  med,  and  as  some  sort  (il  acknow- 
ledgment for  the  ^ipHntm  of  his  host,  he  presented  him,  on  his  death-bed,  with 
a  small  quantity  of  chemical  preparations,  which,  he  told  him,  had  full  power 
to  effect  the  transmutation  of  metala j  at  the  same  time  giving  him  directions 
fin  using  of  them,  yet  concealing  the  'matter  and  method  by  whidi  he  had  ac- 
quired this  valuable  secret. 

Whether  the  chemist  had,  amongst  the  effects  of  the  deceased,  met  with 
some  other  secret  more  practicable,  and  profitable,  is  not  known ;  but  he  sud- 
denly erew  rich,  and  having  been  weak  enough  to  suiTer  the  dicumstanees  of 
the  aldiymist  to  transpire,  it  was  quickly  rumoured  abroad,  that  he  was  pos- 
aened  of  a  Quantity  of  the  powder  of  projectum^  which  enabled  him  to  make 
as  much  gold  as  he  wished. 

This  report  soon  reached  the  Elector^  ear,  who  immediately  sent  for  him, 
and  told  him  that  if  he  was  possessed  of  such  a  secret,  the  exertion  of  it 
was  due  to  his  sovereign,  and  mat  what  gold  he  made  must  be  for  the  use  of 
liis  master,  out  of  which  he  should  be  ndUy  provided  for.  In  vain  was  it  to 
deny  the  fiiict;  the  Elector  told  him,  that  dntn,  and  the  confiscation  of  aU  his 
effects  to  govonment,  would  be  the  consequence  of  his  persisting  in  a  reftisaL 

Willing  to  sacrifice  part  of  lus  fortune  to  preserve  life,  he  assured  his  hi^ha 
ne«  that  lie  had  but  a  very  small  quantity  of  the  powder  left,  but  that  should 
be  devoted  to  his  service. 

Accordingly,  he  was  ionfined  in  a  castle,  with  a  proper  allowance,  and  there 
left  to  make  gold  for  his  sovereign.  Masses  of  that  metal  were  ftom  time  to 
time  delivered'by  him  to  persons  commliHioned  to  receive  them :  until  at  length 
he  was  obliged  to  declare  that  he  had  used  the  whole  of  the  powder  which  had 
been  given  to  him,  and  must  therefore  beg  leave  to  desist  from  any  future 
metensions  relative  to  that  arcanum.  This  answer,  however,  was  not  sati^ 
Bctory.  to  the  prince,  who  inosted  that  he  must  be  acquainted  with  the  secret, 
and  menaced  him  with  death,  unlos  he  pursued  the  task  that  had  been  im- 
posed on  him.  The  poor  man,  terrified,  entreated  as  his  last  resource  a  re- 
£'te  of  twelve  months,  to  enable  him  to  find -out  what  it  was,  after  whidi 
^  le,  in  ease  of  failure,  he  should  be  ready  to  submit  to  his  sentence.  This, 
with  some  difikulty,  was  granted  him ;  and  he  was  confined,  with  a  dose  guard, 
to  prevent  escape,  yet  amply  furnished  with  all  necessaries  and  convenienoef  eC 
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iiKMA  succeMfiil  amon^t  them,  «t  the  oommepeement  of  fthis 
epoch,  were  Albert^  in  Germany,  and  Roger  (commonly 
known  by  his  appellation  of  Friar)  Baam^  in  Enghndc 
though  these  men  aeem  not  to  have  been  wboUy  led  acway 
by  the  TisDons  of  thrir  contemporaries,  but  tonare  eult*- 
vated  science  m  many  respects  in  the  most  laudable  manner* 
They,  especially  the  latter,  seem  to  haire  as  far  exceeded  the 
common  standard  of  learning  in  the  a^e  in  which  they  livedo 
as  any  philosophers  who  have  appearea  in  any  country,  either 
before  their  time,  or  since.  But,  within  a  hundred  and 
twenty  years  from  the  death  of  Friar  JBacon^  the  nobility 
and  gentry  of  England  had  become  so  infatuated  with  the 
notions  of  alchemy,  and  had  wasted  so  much  of  their  pro* 
perty  in  search  m  the  phik>9opber*s  stone,  as  to  render  the 
interposition  of  government  necessary  to  restrain  their  folly. 
The  following  act  of  parliament^  (which  Lord  Coke  caUed 
the  shortest  he  ever  met  with,)  was  passed  5th  of  Henry  IV. 
^^  None  from  henceforth  shall  use  to  multiply  gold  or  silver, 
or  use  the  craft  of  multiplication ;  and  if  any  the  same  do, 
he  shall  incur  the  pain  <n  felony.*  It  has  been  susgested, 
that  the  reason  of  passing  this  act,  was  not  an  apprehension 
lest  men  should  rum  their  fortunes  by  endeavouring  to  make 
gold,  but  a  jealousy  lest  government  should  be  above  asking 
aid  of  the  subject.  This  act,  whatever  might  be  the  occa- 
sion of  passing  it^  though  it  save  some  obstruction  to  the 
imblic  exercise  of  alchemy,  yet  it  did  not  cure  the  disposition 
or  it  in  individuals,  nor  remove  the  general  creduhty ;  fbr 
in  the  85tb  of  Henry  VL,  letters-patent  were  granted  to  seve- 
ral people,  by  which  they  were  permitted  to  investigate  $sk 
universal  medicine,  and  to  perform  the  transmutation  of 


Kfe,  and  ptovided  witb  all  maleriiU  and  ittemilf  tliat  fxMld  tovwd  Ui 


At  length  the  year  expired,  and  the  philoaopher's  iMne  no  neaier  perfeerion 
than  at  the  beginning  or  it.  Bat,  in  the  pvoceea  of  hif  enqmr7  aAar  il, 
amkist  the  ho^en  triali  be  had  made  by  ^*  fbrion,  calcination,  itoifittMiDD, 
separation,  cribratioD,  ablution,  eduleoration,  deapomation,  limation,  polveviM- 
tion,  granulation,  putrefaction,  macention,  ftimigation)  cohobation,  predpitatiQii, 
amalgunation,  di^iOation,  rectification,  tabBnurtion,  Tapiffifieation,  cxtiaolkiD, 
reverberation,  Elimination,  extraction,  digttdoB,  eiroalaiion,  consoKiMoQ,  ipiii* 
tualintion,*'  and  other  methods  of  alinoat  erery  thing  he  oonld  think  «f ;  at  ihft 
cIoM  of  one  process,  a  substance  idmott  aa  TaluaMe  as  gold  glowed  in  his  era» 
dbles ;  and  this  was  no  other  than  the  composition  of  the  highly  esteemtd 
Dkxsdex  China  ;  the  importance  of  which  was  so  erident  to  bit  eiactwal 
highness,  that  he  not  only  psodoned  the  inTcntor,  but  alio  bestowed  M  Mm  • 
▼erj  huge  et tate,  and  raisea  him  to  the  rank  of  nobill^. 
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mvtek  tBte  ittl  gsld  mi  tihar,  with  «  mMilMtiDte  of  Ab 
foremendfmed  statute,  which  remmned  in  full  tcarce  tiU  the 
year  1^9^  when  bong  coneeived  %>  operate  to  the  disoou- 
ranBiaeiit  of  the  melting  and  refining  <»  metals,  it  waa  foiu 
mdlr  repealed.* 

Tne  beginning  of  the  sixteenth  century  was  remarkable 
for  a  great  revouitioa  produced  in  the  European  practice  of 
phyBic,  by  means  of  diemistty;  for,  Paraeehus^  famous  for 
curing  syphilisy  the  leprosy,  and  other  Tinilent  disorders,  by 
means  of  awrcuriid  and  antinonial  pfeparations*  wholly  re- 
jected the  Gidenical  phannacy,  and  substituted  the  Chemical 
m  its  stead.  He  had  a  professor's  chair  grren  him  by  the 
magistraey  of  Basil,  and  was  the  first  who  read  public  Ieo>- 
tures  in  medicine  and  chemistry,  and  subjected  animal  and 
vegetable,  as  wdl  as  mineral  substances,  to  examination  by 
file. 

So  gtBOt  a  gemus  as  PmracekuSy  coald  not  fail  of  becom- 
ing alSce  the  snbiect  of  the  extrones  of  pon^yric  and  satire. 
He  has  accordingly  been  esteemed  by  some,  aaa  second  £acti- 
hgrius;  othem  hare  thought  that  ne  was  possessed  of  more 
impndence  Aan  merit,  and  that  his  reputation  was  more 
owing  to  the  brutal  Mjigalarity  of  his  conduct,  than  to  the 
cures  he  performed,  ne  treated  the  physicians  of  his  time 
with  the  most  illiberal  insolence,  tellme  them,  *^  that  the 
very  down  on  his  bald  pate  had  more  Knowledge  than  all 
their  writers;  the  budileB  of  his  shoes  more  learning  than 
CM§n  or  ^iric^nno;  and  his  heard  more  experience  than  all 
their  univemities.*  He  revii^  the  extravagant  doctrine  of 
Maymtmd  IMOffy  oonocming  an  uoivmrall  medicine,  and  un* 
timely  sank  into  bis  grave  4tt  the  age  of  ferty-seven,  whilst 
he  boasted  himself,  to  beinpossesmon  of  secrets,  $lb^  to  |MtK 
loniF  the  present  period  of  nimum  life  to  that  dP  tfie  ante«> 
dilirians!  ^ 

Bat  in  wfaatiever  estimation  the  merit  of  PuracdiuSf  as  a 
chemist,  may  be  fadd ;  certain  it  is,  that  his  fame  excited 
the  envy  of  some,  the  emulation  of  othen,  and  die  industi^ 
of  all.  Those  who  attacked,  and  those  who  defended  hts 
prindfJes,  equally  promoted  the  knowled^  of  diemistry ; 
which  from  his  time,  by  attractmg  the  notice  of  physicians^ 


*  Boyle  is  odd  by  Ub  intoaa  to  Iiatb  pBOcmed  Che  repcel  of  tius  ihigiihr 
tutute,  tad  to  hMre  beta  iidneed  tiunto^  in  coiMqudMe  of  teing  p^natdeA 
of  the  poeribilicy  of  the  tnmmnitation  of  metals  into  gold. 


XTl  IVTBODUCTIOK. 

began,  every  where,  to  be  systematically  treated,  aad  more 
generally  understood. 

Soon  after  the  death  of  ParacebuSj  which  happened  in 
the  year  1541,  the  arts  of  mining  and  fluxing  metals,  re- 
ceived great  illustration  from  the  works  of  Georgius  Agricoia^ 
a  German  physician. 

Lazarus  Erckem  (assay-master-general  of  the  empire  of 
Germany)  followed  JgricoHa  in  the  same  pursuit  His 
works  were  first  published  at  Prague,  in  1574,  and  an  Eng- 
lish translation  of  them  by  Sir  John  Pettu8y  came  out  at 
London,  in  1688.  Several  others  Have  been  published, 
chiefly  in  Germany,  upon  the  same  subject,  ^nce  their  time. 
Grermany,  indeed,  has  for  a  long  time  oeen  the  great  school 
of  metallurgy  for  the  rest  of  Europe;  and  the  British  owe 
the  present  nourishing  condition  of  their  mines,  to  the  wise 
policy  of  Queen  Elizabethy  in  granting  great  privil^es  to 
VanielHoughsetterfChrUiai^ierSchutXy  and  other  Germans, 
whom  she  had  invited  into  England,  in  order  to  instruct  her 
subjects  in  the  art  of  metallurgy. 

ft  was  not,  however,  till  towards  the  middle  of  the  last 
century,  that  chemistry  began  to  be  cultivated  in  a  philoso- 
phical rnann^.  So  early  as  the  year  1645,  several  in^ni- 
ous  persons  in  London,  had  formed  themselves  into  a  society, 
and  iield  weekly  meetings,  in  which  ihej  treated  of  the  new^ 
or  expenmerUal philosophy.  These  meetings  were  continued 
tUl  the  establishment  of  the  Boyal  Society,  in  1662 ;  and 
brfore  that  time,  similar  meetings  were  held  in  Oxford,  and 
those  studies  brcHight  into  repute  in  that  university.  Boyle 
was  a  principal  person  in  the  Oxfcnrd  meetings;  he  published 
at  that  place,  his  Sceptical  Chemist,  in  I66i,  and  by  his  va- 
rious writings  and  experiments,  greatly  contributed  to  in- 
troduce into  England  a  taste  for  rational  diemistr^. 

Next  to  Boyky  or  perhaps  before  him,  as  a  chemist,  stands 
his  contemporary,  the  unfortunate  Becchety  whose  Physica 
SubterraneOy  jusUy  entitled,  opus  sine  pari^  was  first  pub- 
lished in  1669.  He  resided  some  time  before  his  deatn  in 
Cornwall,  which  he  calls  the  mineral  school^  owning  that, 
firom  a  teacher,  he  was  there  become  a  learner.  He  was 
the  author  of  manjr  improvements  in  the  manner  ;of  working 
mines,  and  of  fluxing  metals ;  in  particular,  he  introducea 
into  Cornwall,  the  method  of  fluxmg  Tin  by  the  flame  of 
jnt-coal,  instead  of  wood  or  charcoal.  This  great  man  was 
mvited  to  Vienna,  where  he  contributed  to  the  establish* 
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ment  of  several  manufactures,  a  chamber  of  oommeroe,  and 
an  India  company ;  but  the  jealousy  of  the  ministry  finally  ao 
compUsbed  both  nis  disgrace  and  his  ruin.  He  was  not  less 
unfortunate  at  Mentz,  Munich,  and  Wurtzburgh,  which  de- 
termined him  to  go  to  Haerlem,  where  he  invented  a  machine 
whereby  a  g^eat  quantity  of  silk  might  be  worked  in  a  little 
time,  and  with  few  hands.  New  disgraces  and  misfortunes 
however  awaited  him,  and  he  was  obliged  to  retire  to 
England.  He  died  in  London,  in  1682,  at  the  age  of 
fifty-seven.  Stahl,  the  Prussian,  followed  the  footsteps 
of  the  illustrious  Beccher.     It  was  the  opinion  of  these  two 

Shilosophers,  that  fire  enters  into  the  composition- of  all  in- 
ammaole  bodies,  and  into  metals,  and  most  minerals ;  and 
in  that  condensed  state  it  was  called  phlogiston,  (latent 
fire,)  to  distinguish  it  from  fire  in  its  free  state.  They  tell 
us  that  fire  (phlogiston)  is  actually  a  material  body,  and 
liable  to  be  modified  hj  the  influence  of  circumstances.  In 
bodies  liable  to  burn,  it  exists  in  a  latent  state;  place  them 
in  circumstances  in  which  combustion  is  produced,  you  then 
will  behold  it,  perceive  it  operate,  and  feel  its  influence. 

Van  Helmont  was  accounted  a  ma^dan,  and  was  tortui^ 
by  the  Inquisition.  It  is  said  of  this  great  man,  that  he  dis* 
covered,  in  the  middle  of  the  last  century,  many  of  those  im- 
portant facts  which  adorn  the  writings  of  Priestley  and  La- 
voider.  He  first  gave  the  name  of  gas  to  those  vapours 
which  resemble  the  lur  we  breathe ;  and  he  Ulustrated  his 
theory  by  some  phenomena  of  the  animal  economy,  such  as 
the  suffocation  of  workmen  in  mines,  the  aoddents  occa- 
sioned by  the  vapour  of  charcoal,  and  that  destructive  at- 
mosphere which  IS  breathed  in  cellars  where  liquors  are  in 
a  state  of  fermentation.  He  accounts  for  several  diseases 
upon  this  principle ;  and  ascribes  the  propagation  of  epide- 
mical disorders  to  noxious  vapours  with  which  the  aur  is 
infected. 

Had  the  progress  of  chemical  knowledge  stopped  here,  it 
would  have  oeen  of  little  importance  to  the  world,  as  the  facts 
which  were  already  discovered,  were  so  distorted  by  every 
new  theorist,  that  they  only  tended  to  render  the  study  un- 
satisfactory and  obscure ;  but  Lord  Bacon^  whose  compre- 
hensive mmd  saw  the  immense  advantami  that  might  result 
to  the  world  in  ^neral,  from  this  branch  of  philosophy,  ad- 
vised the  collectmg  of  facts,  and  the  comparing  of  these  deli- 
berately, in  order  to  discover  the  causes  and  drcumstancet 


XVUl  INTRODDCTIOK. 

upon  which  they  depended.  ^*  Thus  only,^  says  he,  ^^  can 
a  satisfactory  system  be  produced.  If  experiments  are  not 
directed  by  theory,  they  n^ay  be  a  blind  feeling ;  but  theory 
without  experiment  is  deceitful  and  uncertain.'"  .This  saga- 
cious pbilosopli^r  attained  his  object;  for  he  soon  completely 
banished  that  dark  and  abstruse  philosophy  which  was  built 
upon  conjecture  alone. 

On  the  very  day  that  Lord  Bacon  died,  the  famous  Bo^^le 
was  boTiXi  The  opulence  of  his  circumstances  enabled  mm 
to  pursue  with  arqour  the  path  which  Bacon  recojmmended, 
ana  he  was  amply  qualified  for  the  task.  He  was  possessed 
of  a  penetration  and  ingenuity  of  mind,  which,  in  experi 
inental  philosophy  ^.served  topouit  out  the  shortest  and  most 
simple^  as  well  as  the  most  useful  experiments;  and  to  deduce 
important  truths  from  apparently  tiie  simplest  and  most  in- 
significant facts. 

The  progress  of  useful  phemistry  was,  however,  much  im- 
peded about-  this  period,  in  consequei^oe  of  its  cultivators 
oeing,  to  a  ^reat  extent,  physicians  ;  who  became  infatuated 
with  the  notion  that  this  science  was  to  furnish  the  means  of 
expltuning  all  the  functions  of  the  human  body,  as  well  as  to 
account  for  the  origin  of  disease  and  tlie  operations  of  medi- 
cines. These  notions  had  orinnated  witn  Paracelsus^  and 
were  soon  favoured  by  Du  Cbesoe,  Mayerne,  Mynsicht, 
and  De  la  Boe..  The  buiaan  bodyy.accGarding  to  the  last 
naaaed  physician,  was  a  chemical  apparatus,  where  the  heart 
ia  exdted  to  action  by  the  fermentation  of  the  Uood.  From 
the  food,  digested  in  the  stomachy  there  arise  vapours  dis- 
tilled into  the  brain,  which  sends  spirits  to  all  the  other 
(mans  of  the  body.  Diseases  depend  on  fermentations 
which  oorruptjthe  humours^  From  .tne  fluids,  in  a  state  of 
effervescence,'  precipitations,  dissolutions,  and  deapumar 
tions  take  place,  similar  to  those  in  a  barrel  of  wine.  Our 
great  Mayaw^  even,  who  had  some  glimpse  of  the  modem 
aiscoveries  respecting  oxygen  gas,  supposed. that  the  inflam- 
mable particles  of  the  air  msinuated  themselves  into  the  blood, 
and  produced  a  sort  of  vital  combustion  with  the  sulphureous 
elements  of  that  fluid.  WlMis  framed  a  physiological  hypo- 
thesiss  in  which  he  supposed  that  a  continual  extricatiOQ  of 
igneous  vital  spirits  was  going  on  in  the  brain : — ^the  Uood 
be  coQffldered  to  ferment  like  beer;  spasms,  he  thoi^ty 
arose  irom  an  explosion  of  salt  and  sulphur  .ia  the  animal 
spirit ;  and  scurvy,  from  a  state  of  the  bfood  similar  to  fided 


tfKtBODuirrioN.  xix 

fliustj  trinei  It  tieemnj  fhaft,  in  tins  insUmce,  as  well  as  in 
every  other  branch  of  philofidjdij>  the  humaii  imnd  must  nni 
througli  sU  the  devidus  tracks  iti  the  labyrinth  of  error,  bs-^ 
fore  it  could  take  ^e  single  path  which  leads  to  trutli. 

Many  lo^n,  however,  rose  up  towards  the  termination  of 
the  l7th  centctryy  who  made  a  multitude  of  discoveries  in 
chemietry  that  tended^  in  a  r^nlln*kable  degree,  to  tbe  in^ 
proveflient  of  several  useful  arts. 

Lemery^s  very  accurate  course  of  practical  cfaemitttry,  ap» 
peared  in  1676.  Okuber^s  works  iiad  been  published  at 
different  trmes,  from  16i^l  tol661,  when  his  tract,  ihtitled 
Philosophical  Furnaces,  came  o^t  at  Amsterdam.  Kunckel 
died  in  Sweden,  in  17M ;  he  had  practised  chemistry  for 
above  ^  years.  Having  had'  the  superintendency  of  several 
glass-houses,  he  had  an  excellent  opportunity  of  mak^g 
many  expenments  in  that  way ;  and  enamellers,  and  makers 
of.  artificial  gemb,  say  that  they  can  depend  more  oh  the 
processes  and  obAsrvations  of  &unckel,  than  upon  those  of 
any  oth^  author  upon  the  same  subjects.  At  this  period 
the  chemical  labours  of  these,  and  other  great  men,  were 
gr^ady  forwarded  by  the  establishment  of  societies  (with  the 
grtot  Newton  at  their  head,)  for  the^encouragement  of  Na^ 
tutal  Philosophy,  in  various  parts  of  Europe.  These  societies,' 
by  a  publication  of  reports  and  transactions,  greatly  accelera-^ 
ted  nie  scienee- oF'^mi'stry;  The  labours  of  Newman, 
Neoffruau,  Inudce,  ^SeoSrcr^,  Boerhaave^  Black,  and  many 
others,  with  the  mathematKid  precision  inculcated  by  tlie 
example  of  Bergman,  tended  gready,  at  tliis  period,  to  the 
same  eodj 

Th^  academician  Dei-  Cnnarto  made  many  interesting 
experimetits^  and  some  curious  discoveries  respecting  the 
laws  of'  the  phenomena  of  heat  Hamherg  discovered  the 
boradc  acid  and  the  pyrophorua.  Oeoffroy  instituted  a 
more  simple  mode  of  preparing  and  compounding  medi- 
anes,  which  has  been  of  great  service  to  the  healing  art.' 
Hales  made  some  highly  ingenious  experiments  for  anafysing 
the  ooBstituents  of  tne  air ;  and  Biack,  soon  afterwards,  dis- 
covered the  carbonic  acid  gad,  the  qualities  of  which  were 
more  fully  ascertained  by  Macbride.  The  next  step^  in  this 
course  was  made  by  Rutherford,  in  the  discovery  or  nitrogen 
or  azote,  another  constituent  of  the  air ;  when  the  immortal 
Priestley  arose,  who,  with  an  intuitive  genias,  entered  upon 
bia  philosophic  career,  and  proceeded  with  sudi  unexampled 
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Oarendidh'was,  indeed^  a  living  proof  of  the  adage  of  one 
of  his  most  iUiis^ous  4x>&lemporaiiecs-*^hat  genius  is  no^ 
tbn^  moire  than  a  verj^  gi^at  aptitude  to  patieoee.— An  ad- 
age rigorQusly  tpue^  if  it  be  aaded  that  it  is  oeoessapy  thi|t 
this  patience  be  that  of  a  man  of  talent 
'  Contemporary  iritb  Pfi^dey^  flourished  that  illustrious 
Notary  ef  diemiori  $dience,— the  ill-fiited  Lavoisier,  whd 
^efcmied  the  chemieal  nomenclatore,  which  befdre  tliat  time 
was-  ill  a  most  oenfused  Estate.*  Hid  chief  diseoveries  and  con- 
tributions to  the  menee^of  chenfistvy^  consist  in  his  proving 
diat  what,  had  be^  called^^d  air^  connsts  of  oxygen  atid 
6ffbpn ;  and  by  demonstrating  the  similarity  of  the  results 
of  the  combustion  o^  the  diamond  and  dharooa!,  he  showed 
flie  probabiUty  of  the  identity  of  those  two  apparently  dis- 
riiHilar  bodies.  )Be  asoerU^ned  tlie  exact  proportion  of  the 
constituents  of  the  atm6^here,  and  he  was  the  founder  of 
the  tfieones  of  conibustiofi'and  of  aindiiy,  which  were  gene- 
raUy.  adopted  until  some  later  discovehes  showed  then:  in* 
sumciency  and  partial  incorrectness,  ft  does  not  come  with- 
in our  province  to  mention»  in  Uus  place,  the  appfications  of 
these  and  other  diaieoyeries,  already  enumerated,  to  the 
usrful  futs:  they  inll  be  shown  at  len^h  in  the  body  of  the 
fbllowihg  work,  with  others  of  later  ongin. 
'  Fourcroy  also  lived  at  the  same  period,  and  though  the 
high  reputation  which  this  chemist  attained,  depended  chiefly 
oif  his  bnUiaat  talents  as  a  public  lecturer,  he  must  also  be 
mentioned  amoncst  the  discoverers  of  interesting  facts  in  thiji 
sdence.  Cavendish  had  shewn,  that  the'ccmibustion  of  hy- 
drogen, gas  produped  water;  but  the  water  obtained  by  his 
process  was  always  more  or  less  mingled  with  nitric  add, 
which  furnished  the  bpposers  to  the  theory  of  Cavendish, 
with  an  objection  whicn  they  thought  decisive.  Fourcroy 
gbtained  pure  wat^r,  by  operating  m  a  slower  manner,  and 
he  shewed  that  the  acid  resulted  from  some  particles  of 
azofe,  (always  mingled  with  the  oxygen,)  which  burns  with 
the  hydrpffen,  when  the  combustion  is  too  rapid.  ]EIe.alsQ 
diseovelpecrseveral  compounds  which  detonate  by  simple  per-r 
cussion,  all  of  which  are  composed  of  oxygenated  mumtic 
add,  (according  lo  the  older  nomenclature,)  and  some  com- 
bustible body. 

Profiting  oy  the  discoveries  of  Priestley,  in  respeci  to  the 
gases,  Fourcroy  was  enabled  to  ^ve  new  precision  and  ex- 
actness to  the  analysis  of  mineral  waters. — He  was  engaged 
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in  experiments  with  platinum,  at  the  same  time  with  Mr. 
Tennant  and  Dr.  WoIIaston,  and  made  some  discoveries 
which  were  common  to  them.  He  was  especially  skilful  in 
the  analysis  of  metals,  and  when  the  property  of  the  churches 
in  France,  was  destroyed  at  the  Revolution,  he  shewed  how 
the  copper  of  the  bells  might  be  separated  from  the  tin ; 
and  thus,  an  alloy  of  use  only  for  the  spedfic  purpose  to 
which  it  had  been  applied,  was  rendered  profitaole  to  arti- 
sans. He  was  also  the  founder  of  the  modem  and  improved 
mode  of  analysing  vegetable  substances,  and  was  one  of  the 
first  who  discovered  in  them  the  existence  of  albumen ;  and 

Eointed  out  how  useful  chemistry  might  be  to  politicians, 
y  shewing  the  relative  nutritive  properties  of  different  ve- 
getables. His  application  of  chemical  analysis  to  animal 
matters,  was  not  less  exact  and  important,  by  the  results  to 
which  it  conducted ;  ihh  was  espedally  the  case  in  regard 
to  the  more  accurate  knowled^  of  the  composition  of  urinaiy 
calculi.  One  of  the  most  curious  facts  which  he  disooverea, 
was  presented  to  him  in  1786,  at  the  burial-ground  des  In^ 
nocens,  at  Paris.  The  French  government  having  resolved 
to  suppress  this  source  of  infection,  which,  for  many  ages, 
received  the  bodies  from  the  most  closely  peopled  part  of 
the  capital,  ordered,  not  only,  that  no  burials  should  hence- 
forth DC  made  there,  but  that  the  bodies  already  deposited 
there,  should  be  transferred  elsewhere.  On  proceeding  to 
effect  this  removal,  a  great  part  of  the  bodies  was  found 
transformed  into  a  white,  fatty,  and  combustible,  substance, 
umilar,  in  its  essential  properties,  to  sptrmaceU.  A  thorough 
investigation  of  the  arcumstances^  and  the  comparison  c^ 
some  analogous  facts,  shewed  that  this  change  takes  {dace 
in  all  animd  matters,  preserved  from  the  contact  of  the  air, 
in  damp  places.  This  discovery  has  already  been  taken 
odvantage  of,  by  artificially  converting  animal  matters  not 
adapted  for  food,  into  a  substance  fit  for  excellent  candies; 
and  it  shews  that  there  is  none  of  our  observations,  how- 
ever in  appearance  trivid,  that  may^  not  become  useftil  to 
society. 

At  a  somewhat  later  period .  flourished  Morveau,  the 
great  purifier  of  hospitals^  ships,  and  prittms ;  Cfaaptal,  the 
promoter  and  the  historian  of  the  Arts  in  France ;  Lord 
Stanhope,  the  revivor  of  Stereotype  Printing,  the  disco- 
verer of  a  metallic  alloy  adapted  tor  casting  Plates  for  this 
purpose,  and  of  many  other  useful-  improvements  in  the 
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Arts;  TeDnant,  the  discoverer  of  the  true  nature  of  dUi- 
mond;  Wedgewood,  the  inventor  and  manufacturer  of 
English  porcelain  ;  Dr.  Franklin,  the  discoverer  of  the 
identity  of  lightning  with  the  electric  fluid;  and  Dr.  Wat- 
son, the  friend  of  science,  and  the  historian  of  the  Arts  in 
England. 

Chemistry  was  now  in  a  rapidly  improving  condition. 
Throughout  Britain,  and  the  continent  of  Europe,  this 
science  was  studied  with  avidity  by  numberless  votaries, 
who  were  every  day  starting  into  existence.  In  France,  the 
revolution  spurred  thousands  on  to  chemical  enterprise ;  and 
the  energies  "of  that  nation  were  amply  remunerated  by 
plentiful  stores  of  sugar  from  beet-root ;  of  salt-petre  from 
common  dung-hills;  by  the  culture  of  woad,  and  by  the 
produce  and  manufacture  of  almost  every  article  of  luxury 
and  necessity,  with  which  they  wera  formerly  supplied  from 
abroad.* 


*  In  Nicfaolion*!  translation  of  Fourcroy's  Sptem  of  Chemical  Kaowledge, 
▼oL  I.  page  24,  we  find  the  fcdlowing  interesting  passage : — ^'  The  annak  of 
the  French  revolution  will  tell  to^the  world  how  much  the  war  o£  liberty  is  in- 
debted to  the  inventions  and  to  tlie  resourcea  of  chemistry.     France,  pressed  by 
powerful  and  numerous  enemies,  blockaded  at  sea  by  their  colossal  Aeets,  de- 
prived of  the  products  which  commerce  afforded  her  in  ordinary  times,   waa 
destitute  of  saltpetre,  of  copper,  of  steel,  of  mercury,  of  sulphur,  of  Inther, 
and  of  a  number  of  other  objects  more  or  less  necessary  to  the  wants  aod  the 
•uppoft  of  its  inhabitants,     llie  arms  of  her  numerous  and  valiant  defendos 
oouid  not  cfiect  this,  and  her  soldiers  themsdvet  were  destitute  of  arms  to 
render  them  formidable  to  her  enemies.     Her  soil,   so  rich  in  productions, 
did  not  seem  calculated  to  afford  what  her  oammerdal  industry  had  till  then 
obtained  in  foreign  countries.     Without  the  genius  of  chemical  science,  she 
would  have]  been  threatened  with  an  absolute  want  of  the  means  of  defence. 
An  active  administration,  accustomed  to  overcome  every  resistance,  because 
it   felt  all   the  power  of  the  French  people,   and  because  it  knew  how  to 
empby  the  whole  of  their  force,   conceived  the  hope  of  finding  in  chemistry 
what  the  ordinary  course  of  manufactories  could  not  furnish,  and  what  inter- 
nipted  commerce  refused.    It  called  together  the  most  enlightoied  chemistt, 
umted  them,  and  explained  to  them,  its  pressing  and  extensive  wants,  the  con- 
fidence which  it  placed  in  their  knowledge,  and  the  assistance  it  demanded  from 
them.     Its  expectation  was  not  disappointed :  its  hopes  were  realized  even  be- 
md  the  point  to  which  they  were  directed !  We  have  seen  all  France  informed 
by  this  assembly  of  learned  men,  of  the  immense  quantity  of  saltpetre  which 
nature  had  deposited  in  her  bosom ;  we  have  seen  the  whole  state  converted 
into  saltpetre  works,  all  the  citizens  occupied  and  emulating  each  other  in  the 
March  for.)  and  extraction  of  this  salt     Speedily  the  naticnal  marmfactories, 
the  arsenals,  the  ports,  the  strong  places,  and  the  camps,  became  fo  fully  4up« 
^ied  by  tUs  immense  formation,  beyond  every  measure  and  proportion  tul 
Oen  known,  that  after  many  years  of  dreadfUl  war  this  vast  provision  was  far 
from  being  exhausted ;   and  &e  movement  communicated  hy  this  vast  enter- 
prise, m»y  indeed  be  retarded,  bnt  can  never  be^entindy  stopped,     HiUfimma 
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The  French,  ami  other  dmiiists  of  the  present  period  are 
BO  numerous;  and  their  number  it,  daily,  so  much  on  the  in- 
crease, that  our  Umits  are  too  small  even  for  their  names.  Still, 
we  must  find  room  for  those  of  Orfila,  Cadet,  Vauquelin, 
Parmentier,  Berthollet,  Guadet,  Arago,  Biot,  Thenard,  Caven* 
tou,  and  Gay  Lussac,  the  elaborate  analjrtical  researches  of 
every  one  of  whom,  have  tended  so  much  to  the  advancement 
of  natural  science.  In  looking  towards  Russia,  we  cannot 
forget  the  name  of  Kirchoff,  the  converter  of  stardi  and  other 
■umtances  into  suaar ;  nor  when  turning  towards  Sweden, 
that  of  Berzelius,  Uie  chemical  meteor  of  the  north,  who  has 
thrown  so  brilliant  a  light  over  the  whole  hemisphere  of 
science.  Volta,  Galvani  and  Morrichini,  in  Italy^  have  made 
discoveries  which  endear  their  names  to  their  feUow  labourers 
in  Ae  field  of  philosophy:  whilst  Hare,  and  others  in 
j^merica,  have  proved  to  Europeans,  that  when  the  tree  of 
science  is  transplanted  across  the  Atlantic ;  it  is  capable 'of 
taking  as  firm  a  root  in  the  gardens  of  Columbia,  and  of 
fumiSiing  fruit  in  as  great  luxuriance,  as  when  it  grew  on 
its  native  soil. 

But  it  was  reserved  for  the  British  chemists  to  make  those 
researches  which  have  tended,  in  the  greatest  degree,  to  pro- 
mote the  happiness  and  comfort  of  mankind.  The  energies 
given  to  the  steam-enfline,  by  Watt  and  Bolton,  have  created 
a  great  revolution  in  tne  quantity  of  manufactures  produced, 
and  of  minerals  dug  from  the  bowels  of  the  earth  m  a  given 
period  of  time.  The  illumination  by  gas-lamps  has  given  a 
new  character  to  our  street^and  towns. 

In  enumerating  the  chemists  of  Britain  we  are  equally 
limited.  The  names  of  Himns,  Henrv,  Murray,  Thomson, 
Leslie,  Brewster,  Jameson,  U  re,  Nichoison,  Parkes,  Brande, 

uuUmce  neoer  wiO  be  loai.  Chemistry  ha*  proved  that  after  some  years  of  re- 
pqfe,  the  earth  of  eow-houses^  of  aviaries,  of  stables,  of  cellars,  of  caves,  and 
of  almost  all  the  places  inhabited  by  or  serving  as  receptades  for  storing  ani- 
mal or  vegetable  substances,  becomes  again  charged  with  saltpetre,  and  that 
a  new  extraction  of  that  salt  made  with  activity  smiilar  to  that  of  Uie  former, 
and  with  nxne  regularity  and  method  than  that  could  be  in  the  difficult  times 
in  which  it  took  place,  will  again  afford  a  greater  quantity  of  that  salt  than 
was  at  first  obtained,  flere  then  is  an  inexhaustible  supply  discovered  by  che- 
mistry of  a  substance  most  useful  to  national  defence,  and  of  the  highest  ad- 
vantage to  a  number  of  works  and  manufactories.  The  same  men  taught  the 
method  of  purifying  this  natural  product  in  a  few  hours,  instead  of  more  than 
a  month,  which  it  formerly  lequired,  and  by  that  means  to  render  it  proper 
for  the  oomporition  of  gunpowder^  o£  which  the  fabrication  has  become  at  onoe 
speedy  and  less  daageroua.*' 
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WoUaston^  Allen,  Marcet,  Pepya,  ChiUben,  Dalton,  Kitwad^ 
and  the  three  DaTva,  are  familiar  to  every  one;  but  were 
it  not  for  the  truly  splendid  discoveries  of  the  Ei^iah 
father  of  chemistry^  Sir  Humphrey  Davy,  president  of  the 
Royal  Sodety^  this  scienoe  vould  havte  made  but  a  compara- 
tively unimportant  promss  in  this  country.  This  phdoao- 
pher  8  decompodtion  of  the  alkalies  and  eardis ;  and  his  dis- 
coveffies  of  substances  new  to  chemists,  and  to  the  rest  of  the 
nforiid^  have  fixed  on  him  the  admiration  of  every  man  of 
soienee;  whilst  his  construction  of  the  safety-lamp,  on  prin- 
ciples^ discovered  by  his  own  mental  exertions,  has  thrown 
around  him  the  halo  of  scientific  philanthropy,  revered  in 
gratcAil  silence  by  the  miner  wh^  he  has  rescued  from 
%ejaws  of  untimely  death. 

'  The  estabbsfament  of  the  Boyal  Institution,  ^and  other 
chemical,  mineraloeica],  and  geological  schools  throughout 
Britain^:  has  tebded  greatly  to  the  diffusion  of  seiaace;  so 
much,  indeed,  are  these  institutions  appreciated,  that 
chemistry  is  now  becoming^a  confmon  branch  of  education. 
It  is  no  longer  considered  merely  in  a  medical  point  of  view, 
j}fx  restricted  to  some  fruitless  efforts  upon  metals ;  it  no 
longer  attempts  to  impose  upon  the  credulity  of  the  igno- 
rant, nor  affects  to  astonish  the  simplicity  of  the  vulgar,  by  its 
wonders ;  but  is  content  with  explaining  the  phenomena  of 
nature  upon  the  prindples  of  sound  philosophy.  It  has 
shaken  off  the  opprobrium  whidi  had  been  thrown  upon  it, 
from  the  unintelli^ble  jargon  of  the  alchemists,  by  reveal- 
ng  all  its  secrets,  in  a  language  as  dear  and  as  common  at 
he  nature  of  its  subjects  and  operations  will  admit. 
The  Us£s  of  Chemistry,  not  only  in  a  Medical  pcnnt  of 
view,  but  in  all  the  arts  of  Ufe^  are  too  extensive  to  ne  enu* 
merated,  and  too  notorious  to  require  illustration ;  it  may 
just  be  observed,  that  a  variety  of  manufactures,  by  a  proper 
application  of  chemical  principles,  might,  probably,  be  wrought 
at  a  less  expense,  and  executed  in  a  oetter  manner,  than 
they  are  at  present.     But  to  this  improvement  there  are  im- 

¥eaiments  on  every  hand,  which  cannot  be  easily  overcome, 
hose  who  by  their  situations  in  life  are  removed  from  any 
design  or  desire  of  augmenting  their  fortunes,  by  makii^ 
discoveries  in  the  chemical  arts,  will  hardly  be  induced  to 
diminish  them  by  engaging  in  expensive  experimental  in* 


qoikies^  which  pot  onhf  miuire  aa  uQiotemiptecl  attdntiaa 
of  inind,  bolt  .tta  Atteodod  with  bodily  jabour..  It  ia  iHit 
chough  to  .dnploy 'operators  in  thisbusiuea^;  a  loan  o^jiiat 
blacken  his  own  hands^  he  must  sweat  ov^jr  the  fUmaGe^ 
before  he  can  become  a  chcfniat.  •  On  thr  oth^rhanc})  art^f^ 
and  manufaotureni  are  often  illiterate,  timid,  andbig^tlM  t» 
particular  modes  of  carrying  on  >  their  respectiye  operatioiu* 
Being  unacquainted  .witn  the  learned^  or  modorn  languagb^ 
they  seldom  know  any  tbing  afvnew  diMK>Yeries,  or  gi  the 
methods  practised  in  other  countries.  Deterred  by  Ibe  too 
frequent,  but  much^-to^be  lamented  examples  of  those^  wboi 
in  benefiting  the  public  by  projects. ana:  experimeis^  have 
ruin^  themsdves,  they  are  imwilling  to  incur  the  loast  «x>* 
pense  in  making  trials,  which  are  uncertain  witb :  reapectt 
to  profit.  From  this  apprehension,  as  well-  as  firomUie 
mvsterious  manner  in  whicti  most  arts,  before  the  inyentaon 
oT^ttintinfir,  and  many  stUI  continue  to  be  tau^t,  they  sore 
hindered  from  malung  improTementa  by  departing  firom  the 
Ancient  traditionary  precepts  of  their  art.  Still  it  cannot 
be  cmestioned,  thttt  tne  aits  of  dyeing,  painting,  brewipg, 
distilling,  tanning,  of  making  glass,  enamels,  porcelain, 
artificial  stone,  common  salt,  sal  ammoniac,  salt-petre,  po^ 
ash,  sugar,  and  a  eraat  variety  of  other%  have  received 
much  improvement  from  chemiad  inquiry,  and  are  ciqMible 
of  receiving  much  more.* 
^  Metallurgy  in  particular,  thou^  one  of  the  most  ancient 


a*i 


*  *•*•  Fomerly  a  cajiop-^^t^  requiied  many  weeks  to  pKoduce  a  piicted  cotton 
with  8ome  odloun,  such  as  an  olive  ground  and  yellow  figures ;  a  scarlet  pattern 
Ob  a  black  ground ;  or  a  brown  gnmnd  with  orange  figures :— -but,  by  means  of 
diemical  preparations,  the  whole  of  this  work  may  mw  be  done  in  a  few  dayi ; 
p^Mema,  more  delioa^  than  ever,  may  be  produced ;   and  all  with  a  degree  of 


certainty  of  which  former  manufacturers  had  no  idea ;  the  system  being  now 
entixefy  altered.  According  to  the  former  practice,  tlie  moraant  was  first  ap. 
plied  to  those  parts  of  the  doth  that  were  intended  to  be  olive,  brown,  or  black ; 
K  was  then  neeessaxy  Air  the  piece  to  remain  aome  tioBfthalbre  it  eoiUd  be  dyed, 
Mid  afterwards  to  W  exposed  on  a  bleaching-gioiuid  a  sufficient  time  to  dear 
those  pbces  from  the  oolooring  matter  of  the  dye  which  had  net  been  acted  upon 
by  the  mordants  a  difietent  mevdant  was  then  antied  by  -the  peneil ;  and  it 
to  pass  the  whole  piece  through  the  ^cing-copper'  a  second  time. 


in  Older  to  rive  the  deshed  colours  to  thoseparticuIarpartSf  and  finish  the  pattern- 
Now,  all  these  efiects  are  produced  by  dyeing  the  doth  a  self  oobur  in  the 
fat  histanoe,  and  afterwards  metdy  printing  the  pattern  with  a  dienrical  prepa- 
mtkm,  which  discharges  a  part  of  the  original  dye  and  leaves  a  new  colour  in  its 
itead.  Thus  a  orowit  may  be  changed  in  an  instant  to  an  orange;  a  dark  olive 
to  a  ydlow ;  or  a  black  to  a  brighc  scarlet.  In  consequence  of  similar  improve- 
moils,  rich  dilnti  patterns,  which  formerly  requiied  two  years  or  more  to  be 
completed,  are  now  commonly  finished  in  a  few  weeks.*'  Parket*  Chemical 
CaiedUsm. 
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branches  of  chemistry,  affords  matter  enough  for  neir  dis- 
coveries. There  are  a  great  many  combinations  of  metals 
which  have  never  been  made ;  many  of  which,  however, 
might  be  made,  and  in  such  a  variety  of  proporticms,  as, 
very  probably,  would  furnish  us  witn  metallic  mixtures 
more  serviceaole  than  any  now  in  use.  The  method  of  extract- 
ing the  greatest  possible  quantity  of  metal  from  a  given 
quantity  of  the  same  kind  of  ore,  has,  perhaps,  in  no  one 
instance  been  ascertidned  with  sufficient  precision.  There 
are  many  sorts  of  iron  and  copper  ores,  which  cannot  be 
converted  into  malleable  metals,  without  much  labour,  and 
a  great  expense  of  fuel ;  it  is  very  probable,  that  by  a  well- 
conducted  series  of  expenments,  more  compendious  ways 
of  working  these  minerals  might  be  found  out.  Till 
Margraaf  shewed  the  manner  or  doin^  it,  no  metallic  sub- 
stance could  be  extracted  from  calamme,  and  all  Europe 
was  supplied  with  zinc  either  from  India  or  from  Germany. 

A  manufactory  of  this  metallic  substance  has  not  many 
years  ago  been  established  in  our  own  countiy,  and  the 
copper  works  near  Bristol,  have  since  supplied  Birmingham 
with  zinc  extracted  from  calamine.  Blach-jack  was,  not  long 
ago,  employed  in  Wales  for  mending  the  roads ;  its  value 
is  not  yet  generally  known  in  Deniyshire;  but  it  now 
answers  the  purpose  of  calamine  for  the  making  of  brass. 

Regarding  the  utility  of  Chemistry,  as  a  branch  of  pub-^ 
Uc  and  private  education^  it  may  be  remarked ;  that  by 
means  of  a  knowledge  of  this  interesting  science,  the  genius 
of  youth  is  developed,  and  often  brought  into  intense  ac- 
tion. Not  only  does  an  early  study  of  Chemistry  beget  a 
habit  of  thinking,  and  of  judging  correctly  upon  most  sub- 
jects connected  with  Natural  Philosophy  ;*  but  likewise,  by 


*  "  The  yariocifl  opemtioni  of  Nature,  and  the  cfaaiues  which  take  place  in  thfr 
several  nibitanoes  around  us,  are  so  much  better  understood  by  an  attention  to 
the  laws  of  chemistry,  that  in  every  w«lk  of  life,  the  chemist  has  a  manifest  ad- 
vantage  over  his  illiterate  ndghbour.  And  it  mav  be  remarked,  that  in  case  of 
failure  or  disappointment  in  any  particular  line  of  commercial  manufacture,  the 
scientific  chemist  has  resources  as  various  as  the  productions  of  the  countiy  in 
which  he  lives,  to  which  the  uneducated  man  has  no  access. 

<*  Were  parents  aware  of  this  truth,  that  sordid  maxim  *'*'jnimo  vivere,  deindi 
phlUoaopharif**  would  not  be  heard :  but  every  youth  would  be  instructed  in  the 
first  principles  of  natural  philosophy  and  chemistry,  as  the  meant  of  qualifyuig 
him  fbr  conducting  with  advantage  the  concerns  with  which  he  might  be  in* 
trusted.  If  *'•  Imowledge  is  power,**  surely  the  lave  of  knowledge,  and  a  taste 
for  accurate  investigation,  is  tne  most  likdy  way  for  conductiDg  to  opu]iflDce,j 
spectability,  and  rational  enjo3rment. 
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taking  advantage  of  every  circumstance  connected  with  the 
imm^iate  objects  of  investigation,  it  lays  up  a  fund  for 
future  discoveries,  and  improvements  in  the  arts,  or  walks 
of  life,  for  which  the  student  may  be  destined.  Here  then, 
as  has  been  proved  in  many  instances,  the  youth  lays  the 
foundation  of  his  future  fortune,  without  being  aware  of 
doing  more  than  contributing  to  his  present  amusement ; 
for  Chemistry  is  so  replete  with  interest  of  the  most  pleas- 
ing nature,  that  before  he  is  aware,  the  student  finds 
himself  transported  into  the  very  elysium  of  science. 

It  has  been  before  observed,  that  almost  all  the  arts  of  life 
practised  in  the  present  day,  must,  to  be  cultivated  with  advan- 
tage, be  founded  upon,  or  connected  with  a  general,  or  parti- 
cular knowledge  of  Chemical  Science.  That  man,  therefore, 
who  attempts  to  carry  on  the  trade  of  a  dyer,  of  a  brewer, 
of  a  distiller,  of  an  apothecary,  of  an  iron-master  or  metal- 
lurgist, of  a  soap-boiler,  of  a  su^r-refiner,  of  a  glass 
manufacturer,  or  even  of  an  agriculturist,  without  this 
knowledge,  must  be  content,  either  to  lose  his  capital,  or 
by  employing  others  more  competent  in  the  art  of  manag- 
ing it,  to  put  up  with  a  less  return  of  interest  on  it,  than . 
that  which  must  accrue  to  his  rivals  whose  ChemicsJ  edu- 
cation enables  them  to  surpass  him  in  the  exceUence  of  their 
nianufactui'es,  or  in  the  comparative  cheapness  of  their 
price. 

As  by  nature,  therefore,  no  man  was  ever  intended  to  be  an 
idle  member  of  society ;  so,  it  becomes  every  one  to  walk  in 
that  path  which  most  speedUy  leads  to  perfection.  For  artists 
and  manufacturers.  Chemistry  is  the  path  alluded  to ;  and 
the  author  is  persuaded  that  no  individual  of  this  description 
ever  travelled  in  it,  either  to  the  non-cultivation  of  his  mind, 
or  to  the  disparagement  of  his  fortune.  A  scientific  artist 
can  work  in  any  part  of  the  world. — The  Protestants  who 
were  driven  out  of  France  met  with  an  asylum  in  every 
quarter  of  the  globe,  being,  for  the  most  part  intelligent 


*^  Moreover,  it  is  a  necessary  oonsequenoe  of  an  attention  to  this  science,  that 
it  gives  the  hahit  of  investigation^  and  lays  the  foandation  of  an  ardent  and  in- 
qairing  mind.  If  a  youth  has  heen  taught  to  receive  nothing  as  true,  but 
what  is  the  result  of  experiment,  he  will  be  in  little  danger  of  ever  being  led 
away  by  the  insidious  arts  of  sophistry,  or  of  having  his  mind  bewildered  by 
fanaticism  or  superstition.  The  Knowledge  of  Jtct*  is  what  he  has  been  taught 
to  esteem  ;  and  no  reasoning,  however  specious,  will  ever  induce  him  to  receive 
as  true  what  appears  incongruous^  or  cannot  be  recommended  by  demonstration 
or  analogy.*"     Parked  Cfumical  Catechlrm, 
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workmen  and  manufacturers;  whilst,  on  the  other  hand,  the 
d'divani  nobility  and  clergy  of  France  appeared  in  most 
parts  of  the  world  as  outcasts  or  beggars,  after  the  Revdu* 
tion^  and  vainly  endeavoured  to  seek  a  Jivelihood  in  any  place, 
being  totally  unable  to  contribute  to  the  adyancefnent  of  the 
arts. 

But  it  is  not  merely  on  the  arts  and  manufactures  that 
Chemistry  confers  its  benefits ;  it  likewise  greatly  facilitates 
the  study  of  Mineralog^r,  and  enables  the  landed  proprietcMf 
to  open  mines^  and.  cultivate  the  earth,  with  advantage,  by 
directing  his  attention  to  the  nature  and  composition  of  the 
various  soils  of  which  his  possessions  are  oowifOBed*  Thu^ 
were  discovered,  and  brought  to  their  present  state  of  pso^ 
ducdon,  the  Parys^  Copper-mines,  in  the  Isle  of  Anffle^ei^,^ 
and  several  others,  which,  for  so  manj  ages,  ooncealea  their 
treasures  from  their  unaspiring  propnetors ;  thus,  also,  wct^ 
discovered  the  virtues  of  the  various  mineral  waters  of  Harr> 
rowgate,  Cheltenham,  Leamington,  and  other  places,  which  <^ 
late  years  have  become  so  famoi^s  for  their  salujtary  effects  <m 
the  human  constitution. 

As  an  instance  of  the  gr^  pracCieal  utility  of  Cheipi^trv 
in  asoertiUBin^  the  (properties  of  mineral  substances,!  shalj* 
heret  relate  a  /Circumstance  of  very  recent  occurrence  It- 

,  Some  months  a^  a  man  presented  a  sample,  of  a  mineral 
substance  at  Mr.  Mawe^s  Mineralogical  Repository  in.  the: 
Strand,  Loodoa  $f  saying  that  he  was  in  possession  of  mucli^ 
more^  and  offeripg.Uie  whole  for  sale;  for  two  guineas.  -  On 
enquiry,  it  was  found  that  the  quantity  to  be  disposed  c^ 
was  considerable,  and  that,  at  present,  these  Minerals  adorned- 
a  garden  a  few  miles  from  town,  wjiere  they  were  formed 
into  rude  and  fantastic  groupes,  resembling  small  rocks^ 
among  the  flower-beds^  contigudus  to  the  house  of  which  he 
was  the  domestic  eatdener.  On  sending,  a  few  days  after- 
wards, to  inspect  these  minerals,  it  was  found  that  uiey  had 
just  been  disposed  of  toa  n^ghbouring  broker,  who  intended 
to  sell  them  as  chimney  ornaments.  On  further  enquiry  the 
broker's  price  was  found  to  be  ten  pounds,  which  Mr.  Mawe's 
shopman  instantly  paid,  and  sent  the  whole  lot  in  a  waggon 
to  London.  On  inspection,  Mr.  Mawe  found  his  bargain  to 
consist  of  Silver  Ore,  part  of  which  he  sold  to  a  refiner 
for  two  hundred  pounds,  and  the  rest  he  had  broken  up  into 
small  pieces  for  the  mineralo^cal  collections  which  he  is  in 
the  habit  of  fitting  up  for  sale !    Here,  then,  is  a  powerful 
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iiutance  «f  the  advantages  att^iding  a  knowledge  of  Ch«- 
jtattjj.  The  Ore  in  quesdon  had  been  port  of  a  prize  tAkeb 
from  a  Spanish  ahip»  on  ber  way  .fiom. South  America,  about 
'IStyyears  ^o ;  and  had  fallen  to  the  lot  of  the  raptun  of 
an  Eoelish  Privateer,  who  had  deposited  them  in  hia  house, 
near  London,  as  chimney  ornaments ;  but  they  had,  Bub- 
Bequently,  b^  removed  into  the  garden  ibr  the  growth 
of  moss,  lichens,  &c. 

In  order  to  facilitate  an  acquuntance  with  Chemistry,  the 
Author  might  here  enumerate  various  elementary,  aUd  other 
works,  which  would  be  of  great  use  to  the  student;  hut  as  all,  . 
at  present  in  circulation,  are  generally  ao  excellent,  in  their 
several  departments,  he  forb^rs :— more  particularly,  as  he 
would  recommend  to  the  vouth  in  country,  and  other, 
towns,  to  form  themselves  into  clubs,  or  societies,  of  four 
or  six  person!:,  whose  united  finances,  would  enable  them 
to  purchase  a  Chemical  Library,  uid  A{TO8ratus,  with, 
if  possible,  a  good  collection  of  Minerals.  The  members, 
by  studying  at  each  others  houses,  would  thus  early  be- 
come acquainted  with  a  most  delightiiil  and  useful  science, 
capable  of  administering  to  their  future  amusement  and  wel- 
fare. Such  institutions  might  always  be  perpetuated  by  the 
admission  of  new  members,  as  the  older  ones  emerged  into 
the  severaldepartments  of  active  life.  To  the  sons  ^manu- 
bcturers  and  artists,  and  to  those  young  men  who  arc  in- 
tended for  the  study  of  Medidne,  such  institubons  must 
prove  great  incentives  to  industry ;  and  will  prevent  them 
from  indulging  in  amusements,  less  noble  and  useful  in  th«r 
nature,  but  more  destructive  to  the  consdtudon,  and  good 
morals. 

In  conclu^on,  it  is  necessary  to  mention,  that,  in  order 
to  measure  quantities  of  Fluids,  GUsses,  graduated  on  their 
sides  (accormng  to  the  following  figures,)  are  used  in  Che- 
mical Laboratories. 


f=i 
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No.  1.  represents  a  glass,  calculated  to  measure  any  quan- 
tity, from  two  drachms  to  eight  ounces. — No.  2.  From  one 
drachm  to  two  ounces.— No.  S,  From  half  a  drachm  to  one 
ounce. — And  No.  4.  Any  quantity  from  five  minims  (or  drops) 
to  one  drachm. 

By  the  following  Table  it  will  be  seen,  that  in  the 

MBASUBB  OF   FLUIDS, 

1  Grallon  measure,  (Cong.)  contains      8  Pints. 

1  Pint,  (0.)  16  Ounces. 

1  Ounce,  (f.  5.) 8  Drachms. 

1  Drachm,  (f.  s«)  60  Minims,  (m,) 

And  that,  in  the 

WEIGHT   OF   DRY   SUfiSTAVCES, 

1  Pound,  (lb.)        contains      12  Ounces. 

1  Ounce,  (5.) '       8  Drachms. 

1  Dradhm,  (3.)      60  Grains,  (gr.) 

It  is  customary  to  distinguish  quantities  of  fluid,  from  diy, 
substances,  by  prefixing  the  letter  f.  ffluid,)  when  an  ounce 
or  drachm  is  mentioned  in  chemical  works;  (as  may  be 
seen  in  the  first  of  these  tables :)  but  this  is  unnecessary,  as 
the  slightest  acquidntance  with  the  substances  to  be  used 
will  point  out  what  is  implied. 


» 
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CHEMISTRY  AND  THE  USEFUL  ARTS. 


CHAPTER  I. 

PREPARATION  OF  METALLIC  ALLOYS. 


Geneeal  Ob8ervatipms» 

wT  H  £N  a  metal  comlnnes  chemically  with  another  mctal^ 
•0  as  to  a^ter  its  properties,  the  compound  is  called  an  Alloy. 
ADoySy  goneraU]^,  possess  properties  very  different  from  those 
of  the  metali  which  compose  them.  In  some  instances,  their 
specific  gravity  is  greater :  in  others,  they  are  more  fusible, 
more  ductile  and  elastic;  or  they  vary  in  colour  or  dura- 
Uli^.*  An  Alloy,  too,  is  often  more  sonorous  than  its  com- 
ponent medds  in  a  separate  state. 

EXPERIMENT  I. 

Brass. 
Put  4)^ ounces*  of  Copper  into  a  crucible,  expose  it  to 


in  a  furnace,  and  when  perfectly  fused,  add  an  ounce  and 
a  half  of  Zinc.  The  metals  will  combine,  forming  that 
generally  used  Alloy  called  Brass^^  Mould  it  into  » bar,  or 
any  other  shape. 

Ohervationi,  This  alioyj  It  it  weQ  knownj  resUt*!  the  action  of  the 
atmosphere  better  than  pure  copper,  aild  is  therefore  employed  for 
many  useful  purposes,  as  mathematical  and  chemical  instruments,  ice 
w^fa^  If  formed  of  copper  only,  could  never  be  kept  free  from  tarnishing. 

• 

*  It  Ib  necessary  to  obserre,  that  the  quantities  prescribed  throughout 
this  chapter,  areiuch  as  are  calculated  for  mere  experiment.  When 
the  GOtepounds  here  detailed  are  prepared  on  a  larce  scale,  the  quanti- 
tieaaf  ooune  vary  in  dfgr^,  althougo  proportionally  they  are  stiil  the 
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Forbnis  which  is  to  be  cast  into  plates,  from  which  pans  and  kettlea 
are  to  be  made,  and  wire  Is  to  hs  drawn ;  bvaclers  use  ealamioe  of  die 
finest  sort  instead  of  pure  zinc,  and  in  a  greater  proportion  than  when 
common  brass  is  made ;— -geperallj  ^j'-m  pounds  of  calamine  to  tfalrhr-i 
four  of  copper.  Old  brMs  which  has  ^9tn  ftreqaently  exposed  to  the 
action  of  ure,  when  mixed  with  the  copper  and  calamine,  renders  the 
brass  far  more  ductile,  and  fitter  for  tne  making  of  fine  wire,  than  it 
would  be  without  it;  but  the  German  brass,  particularly  that  of  Kii* 
remberff,  is,  when  drawn  into  wire,  said  to  be  preferable  to  any  made  in 
England  far  the  strings  of  musical  instruments. 

« 

II. 

Pinchbeck. 

Put  into  a  crucible  fire  ounces  qf  pure  Copper ;  when  it  is 
in  a  state  of  fusion,  add  an  ounce  of  Zinc  These  metals 
combine,  forming  an  AUoy,  called  Pinchbeck,  not  unlike 
Jewellers'  gold :  pour  it  into  a  mould  of  any  shape.  This 
Alloy  is  used  for  inferior  jewellery. 

Observaiion,  Some  use  only  half  this  quantity  of  2inc,  in  which  pro- 
portion the  alloy  is  more  easily  worked,  especially  in  the  maUng  tt 
i^watoy. 

III. 

Princess  Metal. 

Melt  in  a  crucQ)Ie  4  ounces  of  Copper,  and  wheo  fu3edf  odd . 
8  ounces  of  Zinc :  they  will  combine  and  form  a  Tcry  beau- 
tilAil  and  useful  Alloy  called  Prince  Rupert's  in^tal« 

!▼. 
BaoKZB* 

Melt  in  a  clean  crucible  7  ounces  of  pure  Copper :  when 
fused,  throw  into  it  3  ounces  of  Zinc,  and  2  ounces  of  Tin* 
These  metdb  will  oombiae,  farming  Bronze*  an  Alloy  whidiy 
firom  the  exactness  of  the  impreesion  which  it  takes  firasA  *' 
mould,  has,  in  ancient  and  modem  times,  been  genecaBy: 
uaed  in  the  fermation  of  Busts,  Medals  and  Statues. 

T. 

Alloy  fob  the  Specula  of  Tblescofes. 

Melt  7  ounces  of  Copper,  and,  when  fused,  add  S  oancBS  at 
Zinc  and  4  ounces  of  Tin.  These  raetals  will  combine  to  form 
a  beautiful  All<^  of  great  lustre,  and  of  a  light  yellow  colour, 
fitted  to  be  made  into  specula  for  telescopes.  Mr*  Mu(to^ 
used  only  Copper  and  sraui  Tm,  in  tb^  prc^KWtioa  of  d  pouMa 
to  14  ounces  and  a  huf. 
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OfrifTMiiioiif .<^TIicre  it  an  altoy  •!  itte  dftooFery,  eailed  'Pel3l-«r; 
^ddch  hpt  been  cstenelftly  ueedl  m  the  aftt  a«  a  eubstHute  fer  ^eld. 
ll  peesawee  ia  •  oeftaiii  degiee  aH  the  qualities  of  gbM  exeept  its  weif^t^ 
k  tiiDea«  most  baantiM  pottsh^  is  less liaUe  to  be  serateherf  than  gM, 
Hd  tfae«M|h  ^ery  duetfle^  19  eapaMe  of  belngf  rendered  extremely  stroiir 
and  aks&:  It  is  peouMaiif  adapted  Car  watch  eases,  snuir  bases,  and 
ai  Ute  variety  of  trmkets  ibr  which  gold  ia  employed^  A  Mr.  Mill,  too, 
has  disoorered  the  proportions  of  an  alloy  whieh  promises  to  hie  of  con« 
iiderBbIa  use.  It  ffasamwas  fai  eolaor,  and  is  nearly  as  heary,  as  je  weHers* 
ffold.  It  is  maUeablcy  does  not  eaiily  tarnish ;  is  very  hard  and  sonorons; 
but  requires  care  in  working.  The  price  beine  only  about  4  shillings 
«n  ounce,  it  will  no  doubt  come  in^o  aenerai  use  as  a  substitute  tor 
^d,  more  particularly  as  it  is  susceptible  of  an  exquisite  polish.  The 
in?enior  has  termed  it "  Amrum  Jdiuium.'^ 

VL 
6UK*M£TAL. 

Melt  tcgether  9  Pfffts  of  Copper  and  one  part  of  Tin :  the 
oompoMna  will  be  that  uied  in  the  manufacture  of  small  and 
great  brass  guns,  awivelsy  &c. 

(Nervations.  The  pieces  of  ordnance  used  by  the  besiegers  at  the 
battle  of  Prague,  were  actually  melted  by  the  fireauency  of  the  iiring  ; 
the  mixture  of  whicl^  the^  vera  made  ooiitained  a  lar^e  portion  of  Iom; 
it  would  hare  been  less  prone  to  meltj  and  consequently  preferable,  had 
H  contained  nope.  Afnix^ure  of  cQpp^  ^d  ^  }§  prafe^ed  to  Durf  cpp- 
per,  not  only  for  the  casting  of  cannon,  but  of  statue^,  ^p.;  TQr»  PMnt 
copper,  in  running  tlurough  t}ie  Tario^s  parts  of  die  ipo^ild,  ifrcHJildr I  ~ 
80  much  of  its  heat,  as  to  sal,  or  beooraiie  aoiid  too  soon. 


BfiAui^iFui.  Alloy  of  Antimony  anb  Co»eb. 

Put  into  a  cle«i  crucible  an  ouoce  olfCoppeT,  imd  m  ou^oe 
of  Antimoiij ;  fuae  them  by  (b  atioog  tmU  Md  p^ur  tlie- 
Alloy  into.a  mould.  The  ooDipoiind  wiU  be  veiy  haH,  aiid 
of  a  beautiful  violet  hue. 

Observfltioiu  This  alloy  has  not  vet  been  applied  to  any  useful  pur- 
poses, but  its  excellent  qualities,  maepeodent  or  its  colour,  entitk  it  to 
consideration. 

Till. 

jyielt  together  6  parts  of  Cwp^  and  S  pf  Tin  :^ih^  cpm* 
poBition  will  be  that  known  py  the  name  pf  BeU-JVfet^l^. 
These  proportions  are  the  most  approved  for  Bell^  throughout 
Europe,  and  in  China. 

'  Obserwiiofu,    In  the  union  of  ^e  two  metals  abore  mentiop/^d,  t))i9, 
combination  is  so  complete,  that  the  spedftc  gravity  of  the  alloy  is' 
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giMter  than  that  of  the  two* metals  unoombined ;  thus  9  ouUe  inches  of 
bell-melal  wHl  weigh  heavier  than  two  cubic  faiches  of  tin  or  copper  se« 
paratelT.  Another  remarlcable  circumstance  in  the  union  oi  these 
metals  m  the  above  proportions,  is,  that  although  only  ^  of  the  tm  be 
use4»  stinit  has  so  much  influence  over  the  copper  asenturely  todestroy- 
its  eokMiTj  and  substitute  one  nearly  lake  its  own,  instead.  Some  bells  are. 
made  in  the  proportion  of  10  parts  of  coppor  to  S  of  tin.  It  may  be  in 
mieral  observeoy  that  a  lesa  proportion,  ui  tin  is  used  for  makiiur  church 
Dells  than  dock  bells,  and  that  a  little  zinc  is  added  iar  ih^  hdls  of  re^ 
peatiqg  watches  and  other  small  bells. 


•      IX. 

SiLvsK  Coin  of  Britain. 

Put  into  a  crucible^  an  ounce  and  seven  drams  of  pure  Sil' 
ver,  with  one  dram  of  Copper:  they  will  combine  by  fusion. 

Observation.  Tlus  alloy  is  the  same  as  that  used  for  silver  coin  at  the 
mint.  It  is  harder  and  more  durable  than  pure  silver,  and  its  lustre  is- 
not  m  the  least  impured. 

X. 

Gold  Coin  of  Great  Britain. 

Put  into  a  clean  crucible  one  dram  of  pure  Copper,  and^ 
when  it  is  in  a  fused  state,  throw  in  an  ounce  and  3  arams  of 
pure  Gold.  These  metals  will  combine,  forming  an  Alloy  ot 
Gold  with  Copper,  22  carats  fine. 

Observations.  The  goodness  of  this  alloy  depends  upon  the  relative 
quantities  of  the  metals  employed ;  it  is  said  to  be  22  carats  fine,  because 
82  parts  of  sold  have  been  used  with  2  of  copper :  or  as  here  directed, 
11  drams  of  gold  and  one  of  copper,  these  being  in  the  same  proportion 
as  22  to  2.  This  alloy  is  rendeKd  harder  than  pure  gold,  therefore  not' 
ao  liahle  to  be  worn  a¥ray  by  friction  in  carrying  it  in  the  pocket.  Pure, 
gold  loses  very  little  of  its  colour  h^i' admixture  with  copper  in  these  pro- 
portions.  Jewdler's  gold  always  contains  one  haffo{  copper. 

XI. 

Allot  of  Leaj>- akd  Tik, 

Harder  than  cither  Lead  or  7'in. 

.  Melt  6  drams  of  Tin  with  2  drams  of  Lead  iu  a  crudble^ 
This  Alloy  will  have  acquired  greater  hardness  and  gravity 
th^n  either  of  the  components. 

Observatiofu  It  certainly  appears  remarkable  that  tin  should  be  ren* 
dered  harder  by  a  soft  metal  Uke  lead. 
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XII. 

Allot  of  Coppxb  ai^d  Tik 
Of  greater  specific  Gravity  than  ihe  uncombin^  MekiU. 

• 

•  Procure  aproper  mould,  and  form  in  it  two  balls  of  pure 
Copper,  and  two  udls  of  pure  Tin.  Now  put  tlie  Copper  oalls 
into  a  crudbky  and  when  in  a  state  of  fuuon  put  in  the  Tin 
balls.  When  both  have  been  melted  and  properly  combined^ 
recast  the  Alloy,  by  pouring  it  into  the  moiHd.  Instead  of 
fptir  balls,  the  operator  will  be  able  to  form  only  three. 

Oburvaiion,  Here  the  quantity  of  metal  is  ezactlT  the  same  as  at 
£rst,  but  the  alloy  ia  capable  of  being  more  compact  than  the  metals  in 
a  separate  state. 

XIII. 

Alloy  of  Coppxe  akb  Zinc, 

Less  in  bulk  than  the  component  Metab. 

Melt  together  1  ounce  of  Copper  and  '6  drams  of  Zinc, 
having  first  denoted  the  bulk  of  each,  by  the  quantity  of 
water  it  displaces  from  a  vessel,)  and  cast  the  compound  in 
a  mould.  Tne  Alloy,  although  still  weighing  14  drams,  will 
be  found  to  be  considerably  diminished  in  bulk,  compared 
with  that  of  the  two  metals  in  a  separate  state. 

H  OhservoHoni.  This  diminution  of  bulk  is  the  consequence  of  an  Inti* 
mate  union  of  the  particles  of  both  metals  with  each  other.  This  alloy 
IS  a  sort  of  brass.  The  above  proportions  are  not  the  only  ones  in  which 
these  metals  are  used  for  the  making  of  brass,  but  are  varied  accordiiig 
to  the  use  to  which  the  alloy  is  to  be  applied. 

XIV. 

Ductility  of  Gold  destroyed  by  Antimony. 

To  any  quantity  of  Gold,  from  S  drams  to  4  ounces,  add  a 
single  grain  of  ^timony,  whilst  the  Ck>ld  is  in  a  state  of 
fu8i(m.  When  cold  it  will  be  impbssible  to  draw  it  out  into 
wire;  its  ductility  being  completely  destroyed  by  combi- 
nation with  the  Antimony. 

Ohterca  iion.  The  power  of  antimony  over  gold  is  so  great,  that  if  two 
crucibles  are  put  into  a  furnace^  one  containing  antimony^  and  the  other 
gold,  the  fumes  which  imperceptibly  arise  from  the  antimony  in  a  state 
of  Aision,  wiU  completely  destroy  the  ductility  of  the  gold. 

XV. 

Ductility  of  Gold  destroyed  bv  Bismuth. 
If  the  smallest  speck  or  portion  of  Bismuth  be  throwq  into 


a  crudhle  oontuning  Gk>ld  in  a  state  of  fusbn,  the  Gold,  when 
cold,  cannot  be.  dfawn  out  into  the  state  of  wire,  or  beaten 
into  a  leaf. 

ft 

OktervaiiotL  A  limilar  influence  tb  that  relateil  in  the  forego1fi(S'  ez« 
pitUh^U  («^bere  tb«  gdid  h  i^etid^r^  britiJ^  by  helhg  kept  fa  hi^i^  near 
antimony)^  ii  #teifdi9ed  d¥«»  ^oid,  b^  Uimtitli  uiidet  aimUir  aondilMmi. 

XVI. 

Quesm's  MxTal. 

Melt  tti^etfaef  4\l  diiiMdof  Tin^  h«lf  ail  ounce  of  Ktfdlulh^ 
half  an  ounoe  of  Antimony,  and  half  an  ounce  of  Lead.  A 
very  exoellent  Allov  will  be  forlncd  by  unng  these  prcmor- 
tions ;  it  is  called  Queen^s  Metal,  ana  is  used  for  making 
teapots  and  other  vessels  whidi  are  required  to  imitate  Silver. 
They  retain  th^ir  brilliancy  to  the  lasL 

Obstrvaiion.  A  vtrf  fine  silfer-lookii^  inetal  is  said  ts  be  compofed 
of  100  pounds  of  tin^  8  of  regului  of  antimony^  1  of  bismuth^  ana  4  of 

XVll. 

Tombac. 

.  Put  into  a  crudhle  6hk  ounces  of  Copper ;  when  fused,  add 
h  an  ounce  of  Zinc ;  these  metaU  will  combine,  forming  an 
Alloy  called  Tombac,  of  a  reddish  colour,  butpossessiog  more 
lustre  than  Copper,  a&d  also  greater  durability  i-^-^^that  is,  i% 
is  not  so  easily  acted  on  by  the  atmosphere. 

Observation,  When  oonpet  JB  combined  with  arsenic,  b^  melting  them 
together  in  a  cloee  crucible,  and  coFeHng  the  surface  with  muriate  of 
soda,  to  present  oxidation ;  a  wliite  brittle  alloy  is  formed,  wluch  has 
been  named  whiie  tombac, 

xvin. 

PfeWTEK. 

Melt  in  a  cruoible.3^  pounds  of  Tin,  and  wheh  fused,  throw 
in  8  ounces  of  Lead^  S  of  Copper,  and  1  of  Zinc.  This 
combination  of  metals  will  form  an  Alloy  6f  gredt  durability 
and  tenacity;  also  of  considerable  lustre.  It  is  knowti  by 
the  name  6t  Pewter. 

Obiitmtwti.  The  best  sort  of  pewter  is  said  to  consist  of  100  parU 
of  tin,  and  of  1 7  of  r^gulus  of  antimony. 

XIX. 

Composition  of  Ancibnt  Statubs. 
According  to  Pliny,  the  metal  use4  by  the  Romans  for 
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their  stataes,  and  for  the  plates  on  which  they  engraved  in* 
•erq)tion8,  was  .(;omi>08ed  in  the  following  manner.  They 
first  melted  a  Quantity  of  Copper ;  into  the  melted  Copper 
Aef  put  a  thira  of  its  weight  of  old  Cop]9er,  which  had  been 
long  m  use ;  to  etery  hun&ed  pounds  weight  of  this  mixtut^ 
they  added  twelve  poutKjs  and  a  half  of  a  mixture  com- 
posed of  equal  parts  of  Lead  and  Hi). 

XX. 

AjLLOY  FOE  FLrtE*KBY  VaLVES. 

Fuse  in  a  crudble  4  ounces  of  Lead  and  2  ounces  of  Antr- 
monTy  and  east  it  into  a  bar.  This  Alloy  is  of  considerable 
hanmess  and  lustre,  and  ii  used  by  Flute  Manufacturers^ 
(when  turned  into  small  buttons  in  a  lathe,)  for  making  valves 
to  stop  the  key^holes  of  flutes. 

XXI. 

Alloy  fob  SoLnxBiNG. 

Put  bto  a  cnidbki  S  ounces  of  Lead,  and  when  it  is  melted, 
throw  in  an  ounce  of  Tin.  This  Alloy  is  that  generally 
Imown  by  the  name  of  Solder.  When  heated  by  a  not  iron, 
and  appUed  to  Tinned  Iron  with  powdered  romn,  it  acts  as 
*  cement  or  solder  $  it  is  also  used  to  join  leaden  {npes,  8ec. 

XXII. 

XJszFVL  AttOY  ot  Gold  with  Platikxim. 

Pat  into  a  clean  crucible  7  drams  and  a  half  of  pure  Gold, 
and  when  perfectly  melted,  throw  in  half  a  dram  or  Platinum. 
The  two  metals  will  combine  intimately,  formine  an  Alloy 
rather  whiter  than  pure  Gold,  but  remarkably  ductile  and 
daMic;  it  is  also  lelto  perishable  than  pure  Gold  or  jew- 
ellers' Gold ;  but  more  readily  fusible  than  that  metal.    . 

Ohservaiion*.  Them  exoelletit  qualities  must  render  this  alloj  an  ob- 
ject of  areat  Interest  to  workers  In  metals.  For  Springs,  where  steel 
saanot  be  used«  it  will  prove  exceedindy  Sdvantageous. 

It  is  a  curious  circumstance,  that  the  alloy  of*  gold  and  platinum  is 
sohible  in  nitric  add,  which  does  not  act  on  either  of  the  metals,  in  a 
separate  state.  It  is  remarkable,  too,  that  the  alloy  has  very  nearly  the 
ooiQur  of  plbtinum,  even  when  composed  of  eleven  parts  of  gold  to  one 
of  tile  former  metaJ. 

ALLOYS  OF  STEEL  WITH  OTHER  METALS. 

Mmts.  Sfodart  and  Faraday  have  succeeded  in  Jbriaing 
some  very  useful  Alloys,hy  combining  other  metals  with  Steu; 
of  which  the  Six  following^  wUh  their  Observations  on  them^ 
are  the  most  wortny  of  considerdtion. 
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Alloy  of  Steel  with  PtATiMUM. 

The  Alloys  of  Steel  with  Platinuin,  when  both  are  in  « 
•tate  of  fusion,  are  Tery  perfect,  in  every  proportion  that 
has  been  tried.  Equal  parts  by  weight  form  a  beautiful 
Alloy,  which  takes  a  fine  polish,  and  does  not  tarnish ;  the 
colour  is  the  finest  imaginable  for  a  mirror.  The  specific 
gravity  of  this  beautiful  comnound  is  9.862. 

90  of  Platinum  with  20  oi  Steel,  gave  also  a  perfect  ^Uoy, 
which  has  no  disposition  to  tarnish  ;  the  specific  gravity  is 
16.88;  both  these  buttons  are  malleable,  but  have  not  yet. 
been  applied  to  any  specific  purpose. 

10  of  Platinum  to  80  of  Steel,  ibrm  an  excellent  Alloy, 
This  was  ground  and  very  highly  polished  to  be  tried  as  a 
mirror ;  a  fine  damask^*  however,  renders  it  quite  unfit  for 
that  purpose. 

Observations.  Notwithstanding  the  wdl  known  character  which  p]a« 
tinum  has  for  infuaibility,  it  is  remarkable  that  this  metal,  when  in 
contact  with  steely  fiises  at  a  temperature  at  which  the  latter  metal  is 
not  jafiected.  The  proportions  ot  platinum  that  appear  to  improve  steel 
for  edge  instruments,  are  from  1  to  3  per  cent  Experience  does  not  vet 
enable  us  to  state  the  exact  proportion  that  forms  the  best  possible  aUoj 
of  these  metals ;  1.6  per  cent  will  probably  be  very  nearly  the  best.  M 
the  time  of  combining,  10  of  platinum  with  80  steel,  with  a  view  to  a 
mirror;  the  same  proportions  were  tried  with  nickel  and  steel ;  this  too 
had  the  damask,  and  consequently  was  unfit  for  its  iintention.  It  is' 
curious  to  observe  the  difference  between  these  two  aUoys,  as  to  suscep- 
tibility for  oxygen.  The  platinum  and  steel,  after  lying  many  months, 
bad  not  a  spot  on  its  surmce,  while  that  with  nickel  was  covered  with 
rust;  they  were  in  every  respect  left  under  similar  circumstances. 

XXIV. 

Alloy  of  Steel  with  RHoninif. 

The  proportions  we  have  used  are  from  1  to  2  per  cefU. 
The  valuable  properties  of  Rhodium  Alloys  are  hardness, 
with  sufficient  tenacity  to  prevent  cracking  either  in  forging 
or  in  hardening.  This  superior  hardness  is  so  remarkable, 
that  in  terapenng  a  few  cutting  instruments  made  from  this 
Alloy,  they  required  to  be  heated  full  80*  F.  higher  than  the 
best  Wootz ;  Wootz  itself  requiring  to  be  heated  full  40* 
above  the  best  English  cast  Steel. 

Obeervation,  The  alloys  of  steel  with  Rhodium  are  likely  to  prove 
highly  valuable.  The  scarcity  of  the  latter  metal  must,  however,  operate 
gainst  theu*  coming  into  use  to  any  great  extent 

*  A  waving  similar  to  that  ^ven  to  table-cloths,  maroons,  and 
other  stufife. 
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^  CuKtoirs  Alloys  of  Sxlvk&  with  Steel. 

If  Steel  and  Silver  be  kept  in  fusion  together  for  a  leneth 
of  time,  an  Alloy  is  obtained,  which  appears  to  be  venr  perfect 
while  Uie  metab  are  in  the  fluid  state,  but  on  solidiiyingand 
cooling,  globules  of  pure  Silver  are  expressed  from  the  mass, 
IuhI  appear  on  the  surface  of  the  button.  If  an  Alloy  of  this 
.kind  be  forsed  into  a  bar,  and  then  dissected  bj^  the  action 
of  dilute  Sulphuric  acid,  the  Silver  appears,  not  in  combina^ 
tion  with  the  Steel,  but  in  threads  throughout  the  mass ;  so 
that  the  whole  has  the  appearance  of  a  bundle  of  fibres  of 
Silver  and  Steel,  as  if  they,  nad  been  united  by  welding.  The 
appearance  of  these  Silver  fibres  is  very  beautiful ;  they  are 
aometimes  ith  of  an  inch  in  length,  aud  suggested  the  idea 
of  giving  mechanical  toughness  to  Steely  where  a  very  perfect 
i^dge  may  not  be  required. 

OUerwUumi,  When  irilrer  and  steel  hare  been  Feir  long  in  a  state  of 
.perfect  fiudoD,  the  sides  of  the  cradble,  and  frequently  the'  top  also,  are 
cohered  with  a  fine  and  beautiful  dew  of  minute  globules  of  sdrer;  this 
effect  can  be  produced  at  pleasure.  At  first  we  were  not  successfid  io 
detection  silver  by  chemical  tests  in  these  buttons ;  and  finding  the  steel 
tmifohnly  improved,  were  disposed  to  attribute  its  excellence  to  an  eflect 
of  the  nlver,  or  to  a  quantity  too  snoall  to  be  tested.  By  subsequent 
ezperim^ts  we  were,  however,  able  to  detect ,  the  silver,  even  to  less 
Ihaort  part  in  500. 

In  making  the  silver  alloys,  the  proportion  first  tried  was  1  silver  to 
160  steel ;  the  resulting  buttons  were  uniformly  steel  and  silver  in  fibres : 
the  silver  bdng  likewise  given  out  in  globules  durinf  solidifying,  and  ad« 
bering  to  the  surface  of  the  fused  button ;  some  of  these  when  forged 

Save  out  more  globules  of  silver.  In  this  state  of  mechanical  mixture, 
le  little  liars,  when  exposed  to  a  moist  atmosphere,  evidently  produced 
voltaic  action,  and  to  tliis  we  are  disposed  to  attribute  the  rapid  destruc- 
tion of  the  metal  by  oxidation,  no  such  destructive  action  takincr  place 
'when  the  two  metals  are  chemicaUy  combined.  These  results  indicated 
the  necessit^r  of  diminishing  the  quantity  of  silver;  and  1  sihrer  to  SOO 
steel  was  tried.  Here,  again,  were  fibres  and  globules  in  abundance. 
With  1  to  300,  the  fibres  diminished,  but  still  were  present :  they  were 
detected  even  when  the  proportion  of  1  to  400  was  used. 


Useful  Alloy  of  Silver  with  Steel. 

When  I  part  of  Silver  and  600  parts  of  Steel  were  properly 
fused,  a  very  fine  button  was  proouced.  No  Silver  appearea 
on  its  surface ;  when  iorg&diy  and  dissected  by  an  Aad,  no 
fibres  were  seen,  althougb  examined  by  a  highly  ma^nifyiuff 
power.  The  specimen  foifpsd  remarkably  well,  dthough 
very  hard ;  it  had  in  eveiy  respect  the  most  favourable  ap* 
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nearanoe.  By  a  delicate  t^  every  part  of  the  bar  shewed 
SUver.  This  Alloy  is  decidedly  superior  to  the  very  bat 
Steel,  and  this  excellence  is  unauestionably  owing  to  combi- 
nation  with  a  minute  portion  or  Silver.  It  has  Men  repeat- 
edly  made,  and  always  with  the  same  success.  Various  cut** 
ting  tools  have  been  made  (fom  it  of  th^  best  quality. 

4 

O^arvativ^  This  alloy  is  perliaps  only  inferior  to  that  of  stsel  with 
rliodium«  and  it  may  be  procured  at  a  nnall  expense  ;  the  value  of  the 
silt«r,  mere  the  proportton  is  so  small^  is  not  wortiiy  of  con^eratiott; 
it  wfll  probably  be  applied  to  tnany  hnportant  purposes  in  the  arts* 

XXVII. 

WooTi. 

Pure  Steel,  in  small  jnc^  was  heated  intensely  for  a 
long  time,  and  formed  a  higmy  Crystalline  Carburet  Thb 
\3ca1g  broken,  and  rubbed  to  powder  in  a  mortar,  was  mixoi 
with  pure  Alumine,  and  the  wnole  intensely  heat^  in  a  dose 
cruciole  for  a  considerable  time.  The  result  was  a  brittle 
Alloy  of «  white  colour,  and  dose  granular  texture.  Wh«a 
700  grains  of  good  Sted,  and  40  <^  the  Alumine  Alloy, 
were  fused  together,  they  yidded  a  good  malleable  button, 
which  being  forged  into  a  bar  and  polishdip  gave,  by  the 
application  of  .diluted  Sulphuric  add,  the  beautiful  danlask 
wnich  is  pecofiar  to  Woots ;  and  which  Woots  retains  evoi 
after  repeated  fusions.  A  second  specimen  obtained  from 
500  grains  of  the  same  Sted,  and  67  of  the  Alumine  Alloy, 
MsB^sed  all  the  approdaUe  oharaeters  of  the  best  Bombay 
Woots. 

XXVI  It. 

Imitatiok  of  Mbtsobic  Imoir. 

In  order  to  imitate  the  Siberian  Meteoric  Iron,  Messrs. 
Stodart*and  Faraday  fused  some  horse  shoe  nails  with  10 
per  cent  of  NickeL  The  metals  were  found  perfectly  00m- 
oined,  and  when  polished,  the  Alloy  had  a  yellow  tinge.  It 
was  less  rusted  in  a  moist  atmospnere  than  pure  Iron,  but 
what  was  singular,  the  same  quantity  of  Nickd,  when  Alloyed 
with  Steely  acoderated  its  rusting  instead  of  preventing  it 

XXlt. 

Paiirria's  Trvtt. 

Put  into  a  crucible  6  ounces  of  Lead,  and  when  it  is  in  a 
state  of  fusion,  throw  in  an  ounce  of  Antimoi)y ;  these  metals 
in  such  proportions  form  the  Alloy  of  which  oommo^n  printing 
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^rpst  are  tgrnie.  The  Antioioiij  ffives  a  hardness  to  the 
Leadi  without  which^  the  type  would  speedily  be  rendered 
useleM  In  «  pxitttbig  press. 


Allot  fou  Small  TtPtu,  Autt}  StisEiOTY^fi  Plates. 

Melt  4^  ounces  of  Lead^  and  throw  into  the  crucible  an 
ounce  of  Antimony  and  half  an  ounce  of  Bismuth :  these 
metals  will  ebmbim^,  fbrming  an  Alloy  of  a  peculiar  quaKty. 
This  quftlttir  is  etpddsion  M  it  cools ;  it  is  therdbfe  weH 
suited  fyt  the  formatioii  of  small  printing  types,  (particulaily 
when  ma&y  Are  cast  together  to  form  Stereotype  plates),  a« 
the  whole  of.  the  mouldis  accurately  filled  witn  the  Alloy ; 
consequently  there  can  be  no  blemish  in  the  letters.  But  if 
a  metal  or  Alloy  liable  to  contract  m  cooling  were  to  be  used ; 
the  ^ect  of  course  would  be  very  different. 

Observatiofu  The  proprieti^rs  of  difTerent  founderies  adopt  different 
cdmpdaifloiis  for  Stereotype  plates.  iSlofne  form  an  alloy  or  8  parts  of 
hitd,  S  patts  of  iAtimouy^  afid  i  paH  of  tin^ 

XXXT. 

Veey  Fusible  Alloys. 

Put  into  a  crudble  4  ounces  of  Bismuth,  and  when  m  a 
state  of  fusion,  throw  in  ^\s  Ounces  of  Lead,  And  an  ounce 
and  a  half  of  Tin ;  these  metals  will  combine,  forming  an 
Alloy  flisible  at  the  temperature  of  boiling  water ;  the  dis<. 
covery  of  which  is  ascribed  to  Sit  Isaac  Newton.  Mould 
this  Alloy  in  bars,  ai;id  take  them  to  a  Silversmith^s  to  be 
made  into  half  a  doaen  tea-spocHis.  If  one  of  these  be  given 
to  a  stranger  to  stir  his  tee,  as  soon  as  it  is  poured  from  the 
teapot ;  he  will  be  not  a  little  suffmsed  to  find  the  spoon 
melt  in  the  teacup. 

Observation.  The  fusibility  Of  this  ftlloy  is  eertidnlY  mtpfiiAAg,  for 
the  fusing  temperature  of  each  Of  its  components  sinifiy,  is  higher  than 
twice  that  of  boiling  Water.  Bismuth  fuses  st  478^  lead  at  612^«  and 
tin  at  442*  ;  whilst  water  l>oi]s  at  212°. 

XXXII. 

Melt  toflether  ah  ounce  of  ZinC|  an  ounce  of  Bismuth,  and 
M  outioe  ia  Lead  t  this  AJdaj  is  remarkably  fusible,  (although 
each  of  the  tnetals  separately  requires  oonsideraUe  heat  to 
todt  it^,  and  may  be  melted  even  by  moderately  hot  water : — 
k  is  Said  that  this  Alloy  wiQ  remain  in  a  fused  state  on  a 
*he«t  of  pftper,  over  the  flame  cnf  a  lamp  or  candle. 


»•• 
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'  Observation.  This  compodtion,  with  the  addition  of  ft  fmall  propor^ 
tion  of  mercury,  is  used  for  injecting  the  Fesseis  of  7ariiiius  aiifttonuoal 
prepftmtions ;  also  for  taking  correct  casts  of  various  caritles  of  the 
body,  as  those  of  the  ear.  The  animal  structure  may  be  corroded  ana 
separated  by  means  of  a  solution  of  potass  in  water;  and  the  metallic 
cast  will  be  preserved  in  an  isolated  state. 

AMALGAMS. 

AMALGAMATION  is  the  combinaiion  of  Mercury. 
wUh  any  other  metal.  The  compound  has  always  been  caBed 
an  Amaigamy  though  properly  speaking  it  is  an  Alloy .  The, 
general  way  of  combining  Mercury  with  metals,  is  by  heat^ 
Amalgams  of  some  metals  may  be  made  by  merely  triturating: 
Aem  with  Mercury  in  a  mortar. 

XXXIII. 

Amalgam  of  Gold  or  Silver. 

Place  a  Grold  leaf  in  the  palm  of  the  hand,  and  pour  upon 
It  a  globule  of  Mercury.  The  latter  will  be  seen  to  absorb, 
or  combine  with  the  (^old,  in  the  same  manner  as  sugar  or 
table  salt  mixes  with  water. 

Observationt.  Persons  who  have  taken  mercurial  preparations  inter* 
sajly^  seldom  fail  to  observe  the  readiness  with  which  the  mercury  trans- 
udes through  the  pores  of  their  skin^  attaching  itself  to  the  gold  of  their 
watches,  rmgs,  sleeve-buttons,  or  eai'-rings,  and  rendering  them  of  a 
white  colour.  A  piece  of  ^Id^  of  the  thiclmess  even  of  a  guinea,  being 
rubbed  with  quicksilver/  is  soon  penetrated  by  it,  and  made  so  fragile, 
that  It  may  be  broken  between  the  fingers  -with  ease.    « 

It  is  this  property  which  quicksilver  has  of  uniting  itself  with  gold, 
and  silver,  that  has  rendered  it  of  sudh  great  use  to  the  Spaniards  in 
America.  They  reduce  the  earths  or  stones,  containing  gold  or  siHer  in 
their  metallic  states,  into  a  very  fine  powder ;  tiiey  mix  this  powder  with 
quicksilver ;  and  the  quicksilver,  having  the  ouality  of  uniting  itself  with 
every  particle  of  those  precious  metals,  but  oeing  incapable  of  uniting 
with  any  particle  of  earth,  extracts  the  metals  from  the  Urgest  ^rtioos 
of  earth.  The  ouicksilver,  which  has  absorbed  either  aold,  or  silver,  or 
a  mixture  of  bou,  is  separated  from  the  substance  it  has  absorbed  by 
^Taporation ;  the  quicksilrer  flies  off  in  vapour,  and  the  precious  metal 
remains  in  the  vessel. 

XXXIV. 

Put  two  drams  of  Mercury  into  a  crucible,  and  heat  it 
Until  a  vapour  be  seen  to  arise  from  it ;  now  throw  into  the 
cnicible  1  dram  of  Gold  or  Silver,  and  stir  them  with  an  Iron 
rod.  When  the  Grold  or  Silver  is  known  to  be  fused,  the 
Amalgam  is  formed,  and  should  be  poured  into  a  bason  of 
cold  water ;  when  cool,  pour  off  the  water,  and  collect  the 
Amalgam,  which  will  be  a  yellowish  silvery  mass  of  about 
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the  oonnstency  of  foft  butter.  Tlui,  after  having  been  bruiaed 
in  a  mortar,  or  shaken  in  &  strong  phial,  with  repeated  por* 
tions  of  .salt  and  water,  (till  the  water  ceases  to  be  foulea  by 
it,)  is  fit  for  us^  and  may  be  kept  for  any  length  of  time 
without  injury,  in  a  corked  phial. 

ObHrvaiiom,  It  is  of  essential  importance  that  the  materials  of  this 
amalgam,  and  espedaHy  the  mercury,  should  be  perfectly  pure,  as  the 
least  portion  of  lead  or  bismuth  woiud  reiy  materially  injure  the  beau^ 
of  the  ffUding,  (when  the  amalgam  is  used  for  this  purpose,)  by  deterior* 
atlng  tne  colour  of  the  gold,  and'fiUing  it  with  black  specks.  On  this 
account,  no  meicurr  should  te  employed  but  what  has  been  Stilled 
from  the  red  ojdde  or  mercury,  (red  precipitate)  either  alone,  or  mixed 
with  a  little  charcoal  powder.  When  any  substance  is  to  be  sihrered 
or  ffflt,  it  muit  be  first  made  ^ery  clean ;  (copper,  for  example)  then 
rubbed  orer  with  the  amalram,  and  then  eiposed  to  a  heat  of  £50* ; 
when  the  mercurr  will  fly  off,  leaving  a  coat  of  silver  or  ^Id  on  the  cop- 
acr.  There  are  nimaoes  constnicted  for  the  volatilization  of  mercuiy 
nom  gilded  vessels,  by  which  the  vapour  of  the  mercury  u  prevented 
from  afiecting  the  hands  or  £ace  of  the  operator :  before  this  invention^ 
gilding  was  a  very  unwholesome  occupation. 

XXXV. 

Ahaloam  ov  Sodium. 

Place  a  globule  of  Sodium,  weighing  15  grains,  in  a  dry 
watch-glasS|  and  bring  into  contact  with  it  lO  grains  of  Mer- 
cury. They  will  instantly  combine,  forming  a  solid  Alloy  of 
beautiful  lustre.  During  this  combination,  considerable  neat 
will  be  given  out 

XXXVI. 

Amaix^am  of  Potassium. 

^  Place  a  globule  of  Mercury  of  the  size  of  a  pea,  on  a  piece 
of  writing  paper,  and  bring  near  to  it  a  globule  of  Po- 
tassium of  tne  size  of  swan  shot :  touch  the  paper  so  that 
the  two  metais  may  come  in  contact  The  instant  this  takes 
jplaoe,  heat  will  be  given  out,  and  they  will  incorporate,  form- 
iBg  a  complete  Amalgam. 

dstrvaiion.  This  amalgam,  in  a  few  seconds,  will  become  solid,  al- 
though only  a  small  quantity^  of  a  solid  metal  has  been  used^  with  double 
its  size  of  a  fluid  one.  It  is  by  thb  consolidation  and  condensation  of 
their  particles  that  the  heat  is  given  out :  consequently  the  specific  gra« 
tI^  of  the  new  compound  is  greater  than  that  of  the  separate  bodies. 

XXXVII. 

Phxmombma  ok  thk  sepabation  of  Potassium  fbom 

ITS  Amai^gam. 

Put  the  above  mentioned  solid  amalgam  into  a  teacup. 
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^oMtaining  wivm  <v  ootd  tmler : — fQie  PotittiEttm  wiK  fieri 
diew  its  mater  «fiifiity  for  Orfrai  than  ibr  Hcrcuiy^  hj 
quiekly  kaTOig  tibe  latter  (wlndi  of  coarse  sinki  to  ^ 
liolk>iii%  aod  eonitRfiiiig  with  the  fiiniKer,  -wHA  it  takes  frgni 
the  water.  The  Hydrogen  will  be  set  free,  and  the  whole 
aeboo  will  be  afioompanied  bj  oonttdersMe  ncMse.    TurmeriG 

fiper  immersed  in  the  tea-cup  will  rfiow  that  a  solution  qf 
ota98  hatf  been  formed.  A  smular  effect  will  take  place,  bitt 
iinacppmpanied  hj  nmey  when  tbii  Awalgam  is  exposed  ta 
the  actioaof  the  air. 

xxxviiu 

Amalgam  won  thx  Cusqiokb  of  EiAsraiCAL  MjuCHiKv^r. 

Melt  together  in  a  cnidble  S  drama  of  Zinc,  and  I  of  Tin ; 
when  fused  pour  them  into  a  cold  cmcible»  gontiuning  6  drama 
of  Mercury.  The  Mercury  will  combine  with  those  metals^ 
and  form  an  Alloy,  (or  Amalgam,  as  it  is  called,)  fit  to  be 
rubbed  on  the  cushions  ^hich  press  the  plate  of  cylinder  dt 
an  Electrical  machine.  Befpne  the  AmaJgam  is  applied,  it  is 
proper  to  rub  the  cushion  with  a  nwtuj:^  of  tallow  and  bees« 
wax. 

xxxix.  ^ 

AiiLOY  roa  VAaxisHiva  Fxgukies. 

Fuse  hi  n  ounce  ai  Tin,  with  the  same  quantity  of  Bia* 
muth,  m  a  crucible ;  when  melted,  add  h  an  ounce  of  Mer* 
cury.  When  perfectly  comlnned^  take  the  mixture  from  the 
fire  and  cool  it  This  substance,  mixed  with  the  white  of 
an  egg,  forms  a  very  beautiful  yamish,  for  plaster  figureSf 
etc. 


Allot  for  Silvisbing  Glass  GlobkSi  S^c,    ' 
For  this  purpose,  I  part  of  Mercury  imd  4i  of  Tin  ham 

been  used ;  but  if  two  parts  of  MerpHry«  QW  of  Tifft  wa  of 
]L.ead,  and  one  of  Bismutn,  are  melted  together,  the  compound 
which  they  form,  will  answer  the  purpose  better :  eitner  of 
them  must  be  made  in  an  iron  ladle,  over  a  dear  fire,  and 
must  be  frequently  stirred.  The  glass  to  be  silvered  must 
be  very  d^  and  clean;  The  Alloy  is  poured  in  at  the  top, 
and  shaken  untU  the  whole  internal  surface  is  covered. 

Allots,  which  fij«k  when  iht9S£D  together. 
Velt  It  dram*  rf  Ksmuth  and  3  drams  of  Lead  in  separata 
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^fUflibka;  jnurthmn into scpaMte Teasels, eontttoii^ a df^ 
of  Mereurj  in  eaieh ;  when  cold,  these  Alloys  will  be  in  a 
solid  stat^,  but  if  tbey  are  rubbed  agmnst  each  other,  they 
will  instantly  ent?r  into  fasii>n. 

COMBINATION  OF  METALS  WITH  OTHER  SUBSTANCES. 

JUhQUSfh  the  wubfecU  tftke  six  Jbttawing  experiment  db 
not  etricUy  come  under  the  head  (ff  Alio^e;  sttU,  as  after 
freparaiipn^  the  compounds  passes^  a  mefaUic  lustre^  they  are 
tnsertei  in  ffiis  placem 
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Fuse  by  a  eonnderahU  beat  in  a  carueible,  about  4  ouneeer 
of  Cast  iron  (which  is  a  Carburet  of  iron.)  Whilst  iii  a  state 
of  flision,  imm^rs^  ip  it  a  polished  Iron  wire  about  \  or  ^\f  of 
an  inch  in  diameter,  and  keep  it  there  for  a  considerable  time, 
but  not  so  long  as  to  fuse  it.  When  cold,  the  wire  will  be 
so  hard  as  to  resist  the  action  of  a  common  file,  being  con- 
verted into  SteeL 

Okiervatiom.  Here  the  pure  iron  robs  the  carburet  of  a  portion  of  its 
csstMQy  Mid  is  Itsdf  eoiwerted  into  a  carburet  The  ootiTersion  of  iron 
lata  aim  id  this  waj  mats  be  psoved  by  dipping  the  end*  of  l^e  wire  in 
nitric  add;  when  it  wiQ  lura  black:  tbs  wiS  not  be  the  case  wHh 
piireirop. 

Another  ptnoeea  fiw  mairfng  steely  is  by  cementation,  or  heating  iron , 
wiA  cWeoal  ip  a  ffucibk.  This  process  can  be  stopped  before  the 
surfiice  has  been  so  fkr  penetrated  as  to  convert  the  whole  subs tanee  of 
the  iron  uito  ^teeL    The  operation  i«  called  cabe^hardeniiig. 

No  ihct  can  lie  of  greater  importance  to  the  artist,  than  to  imow  how 
te  gire  to  steel  an  exact  degree  of  temBei\  varying,  howerer,  exactly 
aemdioff  to  tl^l  Tarioua  nttrposcs  to  wnich  that  iteel  is  intended  to  be 
apfkUad.  The  wootv  af  the  Indiana  has  vary  remarkable  qualities,  and 
may  be  considered  as  steel  of  a  very  superior  hind*  or  at  least  of  having 
properties  equal  to  steel  of  the  fint  manufiaicture.  When  the  surface 
of  any  pieea  of  steel,  after  havhig  been  deaped  perfectly  by  polishing  or 
gvMbgt  is  heated  again  ts-a  certain  tenspssatuK,  It  first  acquires  a  straw 
cobur,  which  willgradu4lly;i  on  r?<Hrtring  a  higher  heat^  chai^to  a  iull; 
gold  colour  with  ruddv  purple  streaks,  then  afterwards  become  of  a  full 
purple  violet,  and  lastly  ultra«marlne  blye.  These  colours,  respectively, 
direct  the  a«titt  to-  atop  within  that  range  of  temperature  at  winch  they 
occur,  to  arrest  die  temper*  which  is  done  by  pkinging  the  metal  into 
cold  water»  or  grease,  wUch  by  pastieMlar  arUsts  is  e^^asionaUy  employed. 
The  first  degree  of  yellow,  ia  the  act  of  tempering^i  fits  the  steel  for  the 
hardness  requisite  for  the  edges  of  chisels  and  punches  *  which  are 
to  be  employed  upon  iron  itseUl  The  full  gold  colour  or  incipient  purple 
has  fits  Uie  steal  lor  chisels  which  are  ta  be  cinployed  upon  the  softer  me. 
tals;  if  we  go  on  U»  a  aome^rbsA  deeper  Uivt  of  ptvf^j  we  obtain  tint 
staU  which  is  heft  itflaptea  ftor  edge  to<4s ;  whilst  the  ful)  violet  or  blue» 
is  tlie  ooD^Btion  alwsys  sought  In  the  manufhcture  of  watdi  springs/ 
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WheTi  doudi  cif  a  dxm  yellow^  (wbach  wfll  obcur»  unieu  oisebeiifled,) 
intersect  the  blue,  a  degree  of  Moraieis  foreign  to  the  vievrs  of  Uie  ardst 
it  produced. 

aieti  18  much  mote  readUv  broken  by  bending  than  iron :  m'hen  a  bar 
of  it  is  broken,  the  fracture  Is  quite  dinerent  from  that  of  Iron.  A  bat 
of  tough  iron  exhibits  a  fibrous  appearance  on  fracture,  the  surface  bang 
rerjr  rough  and  rigid  at  the  ends  of  the  respecti^re  fibres :  when  steel  k 
broken  it  shears  that  it  is  composed  of  strong  grains  of  a  plated  structure, 
and  preients  a  whitish  grey  0ur£Bice  much  plaiher  than  that  of  broken 
iroD. 

The  most  useful  qualities,  by  which  steel  excels  iron^  are  the  strong 
isohesion  of  its  parts,  and  the  extraordmary  hardness  it  acquires  on  belng^ 
suddenly  cooled  after  having  been  made  red  hot  It  can  thus  be  har- 
dened to  so  high  a  degree,  as  not  only  to  cut  iron  with  ease,  but  even 
steel  itself,  in  its  softer  state.  Dr.  Black  asserts,  that  a  steel  wire  of  one- 
tenth  of  an  inch  in  diameter,  will  just  break  when  loaded  with  900  lbs. 
weight,  if  properly  tempered ;  but  it  will  lift  upwards  of  TOO  lbs.  weight 
in  its  tougti  state. 

This  excessire  hardness  is  attended  with  perfect  rigidity  and  inflex- 
ibility ;  and,  in  consequence  steel  is  to  a  certain  degree  brittle.  Files, 
for  instance,  when  hardened  to  this  degree,  can  i>e  broken  by  simply 
dropping  them  on  the  ground. 

XLIII. 

Manufacture  of  Steel  in  Pessia. 

At  the  Laboratory  of  the  Royal  Institution^  London^ . 
Ooetad  Muhammed  Ali^  a  nobje  Penian,  thus  ^described 
the  Persian  mode  of  manufacturing  Steel. 

Iron  is  brought  from  the  mountains ;  a  square  place  is 
built  up,  about  four  feet  in  the  side,  and  five  or  six  feet  high, 
the  walls  being  eight  or  nine  inches  thick ;  stones  of  a  slaty 
kind  are  put  across  this  on  the  inside,about  eighteen  inches 
from  the  tx>ttom,  so  as  to  form  a  grate ;  below  wis  is  a  cham- 
ber for  the  reception  of  the  melted  Steel,  and  above  it  is 
placed  the  Iron,  m  bars,  and  Charcoal  intermingled  together. 
There  are  three  apertures  just  above  the  grate  into  the  fur- 
nace, into  which  ur  is  propelled  from  bdlows,  worked  by 
men  sitting ;  a  fire  is  lighted,  and  the  heat  raised,  fresh 
Charcoal  is  thrown  on,  as  uiat  in  the  furnace  bums  away ;  and 
as  the  Iron  becomes  carbonized,  it  melts  and  falls  through 
the  grate,  as  fluid  cast  Steel,  into  the  chamber  beneath,  from 
whence  it  is  taken  and  cast  into  ingots. 

From  3  to  4  cwt.  is  placed  in  such  a  fbmace,  and  there  is 
a  loss  of  about  one  third  from  oxidation  and  adhesion  to  tha 
sides.  The  operation  requires  from  3  to  4  days,  with  con* 
stant  blowing.  Muhammed  Ah  described  the  Charcoal  as 
being  exceecunffly  heavy  and  hard,  and  very  unlike  our 
Charcoal ;  but  be  did  not  know  of  what  wood  it  was  made. 


ICXTALLIC  ALLOTS.  17 

XLIV- 

To  MAKE  Cast  STnu 

^t  to  parU  of  pure  Ircm  in  small  jneces  into  a  crudble, 
trith  6  parts  of  powdered  cfaalk,  and  6  parts  of  powdered 
Hessian  cnidUe  ware.  Dispose  the  whole  so,  tnat  i^r 
fusion,  the  Iit^  may  be  completely  covered,  to  prevent  the 
least  contact  with  the  air.  Now  give  the  crudble  a  gradual 
heat,  and  then  expose  it  to  a  white  heat.  Generally,  an  hour 
will  be  sufficient  to  convert  2  pounds  of  Iron  into  exceedingly 
hard  Steel,  cwable  of  beinff  lorged ;  an  advantage  not  pos- 
sessed by  Stedi  in  the  usual  manner. 

ObffrvalioiM.  Here  tbt  iroo  is  formed  into  a  carburet  by  combination 
widii  the  carbon  of  the  chalk  and  crucible  powder. 

In  the  preeent  age  of  indention  and  improTement  in  the  arts,  none 
seema  to  promise  greater  benefits  to  society,  than  Meesn.  Perkine,  Fair* 
man,  and  Heath's  Sidtrographia ;  or  mode  of  enmving  upon  steel,  and 
then  trantferring  the  aame  to  steel  or  other  met&.  Tma  invention,  de^ 
serredly  demands  while  it  receives  the  admuration  of  erenr  lover  of  the 
Fine  Arts ;  and  at  the  same  time  it  presents  the  means  of  perpetuating 
whatever  is  beautiful  In  the  art  of  engraving,  and  will  probably  produce 
a  general  refinement  in  tlie  public  taste,  by  furnbhiqg  engravings  of  the 
most  beautiful  kinds,  at  the  same  cost  as  those  of  inferior  execution.-^ 
The  advantages  to  be  derived  firom  the  use  of  this  invention  are  various  ; 
but  that  to  which  it  has  been  applied  almost  exdurivdy,  and  with  per- 
fect succeis,  has  been,  to  sscure  PAPva  Cubebmct  vbom  FoaosBY ;  an 
olject  not  before  attained  bv  any  other  plan,  bnt  of  the  first  importanea 
as  it  respects  national  monuity,  which  cannot  be  maintained  except  by 
the  absence  of  temptation  to  crime. 

Having  been  permitted  to  examine  the  Siderographic  process,  we  pro* 
ceedto  lay  a  concise  account  of  it  before  our  readers.  Steel  blocks  or 
plates  of  sufficient  size  to  receive  the  intended  engraviqg  are  softened  or 
decarbonated  upon  their  surfiices,  and  thereby  rendered  a  better  ma- 
terial for  receiving  all  kinds  of  work  than  even  copper  itself.  After  the 
intended  work  has  been  executed  upon  the  blod[,  it  is  then  hardened  with 
great  care  by  a  new  process  whicli  prevents  iniury  to  the  most  delicate 
worL— A  cylinder  of  steel,  previously  softened,  is  then  placed  in  the  trans- 
ferring  press,  and  repeatedly  passed  over  the  engraved  block,  by  which 
the  engraving  is  transferred  in  reUef  to  the  perif^srv  of  the  cylinder,  tlie' 
press,  havini^  a  vibraUng  motion  equalling  tnat  of  the  cylmder  upon  ita 
axis,  by  which,  new  surfaces  are  presented  equalling  Uie  extent  of  en- 
gravuig.  This  cyfinder  is  then  hardened,  and  b  ready  for  indenthig 
^Iher  copper  or  steel  pktes,  which  is  done  by  placing  itm  thesame  press 
before  described,  and  repeatedly  passmg  it  over  the  copper  or  steel 
plates,  therebv  producing  another  engraving  identicaUy  like  that  upon 
the  original  block;  aqd  this  may  be  repeatra  upon  any  required  number 
of  plates,  as  the  original  engraving  will  remun  to  produce  other  cy]in« 
ders  if  ever  require^  and  when  transferred  to  steel  plates  and  hardened, 
these  will  also  serve  as  additional  matrices  for  the  production  of  new 
cylinders.  This  invention  promises  to  be  of  great  advantage  to  some  of 
our  manufactures,  particuHurly  that  of  pottery,  which  may  now  be  em- 
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bclliiiied  with  beautiful  engrafingf,  id  u  to  place  the  sucoosaful  compe- 
tition of  other  nations  at  a  more  £itant  period.  It  may  alio  be  appucd 
with  great  advantage  to  Calico  printing,  bf  producing  entire  new  pat- 
terns upon  the  cylinders  -frovn  which  they  areprinted,  an  ol^ect  of  gveat 
importance  tu  our  manufacturing  interests.  Tnese  are  among  its  obvious 
api^iications ;  but  as  a  means  of  rendering  Forgery  ihfracticabls,  it 
claims  the  attention  of  statassmen  and  the  azatitiide  of  philantbropittiiy 
who  shudder  at  the  hui^dreds  ol  yictifus  ^hich  ^  now  in^mol^ted  to 
the  laws,  by  thQ  facility  with  which  they  may  be  violated. 

Preparation  of  Crystallized  Sulphurkt  of  Ibok 

Similar  to  ihatjbuud  in  Slates^  ^c. 

Weigh  1  ounce  4  drams  and  82  grains  of  pure  Iron  filings ; 
also  1  ounce  6  drams  and  40  grains  of  Sulphur.  Put  the 
Sulphur  into  a  dean  crucible,  and-when  fuaed,  put  the  Iron 
flings  in.  These  substances  will  unite  into  a  Dody,  of  the 
lustre  of  pure  Gold.  If  the  crucible  be  left  to  cool  a  Ettle ; 
and  if  when  a  crust  is  formed  at  the  top,  the  bottom  be 
broken  off,  a  culncal  crystalline  structure  will  be  displayed. 

OhitmiUumi*  In  Waler^  when  the  rocks  are  blasted  for  the  purposes 
of  making  roads^  sauare  cubes  are  found  of  a  bright  metallic  appearance, 
yery  much  resembling  dice,  the  sides  and  angl^  of  which  are  as  true 
as  if  formed  and  polished  by  the  hand  of  an  experienced  mechanic. 
Thc^  ooDsiit  of  sulphur  and  mm:  large  quantities  of  them  lie  about  the 
■Qoutfasof  the  Paris  muies  m  Anglesea.  Their  si^e  varies  from  1-yth  to 
3-4ths  of  an  inch  in  diameter^  aiul  they  are  generally  imbedded  so  firmly 
in  the  matrix  of  the  stone^  that  it  is  dimcuU  to  extract  thirm  perfect. 

XLVI, 

Frepabation  of  AimuM  Musivitm. 

If  %  ounces  of  Sulphur  and  2  ounces  of  Oxide  (^Tin  are 
put  into  a  retort,  ana  submitted  to  a  considerable  heat  until 
the  Oxygen  is  driven  off  from  the  Tin,  with  part  of  the  Sul- 
phur, in  the  form  of  Sulphurous  acid;  a  beautiful  yellow  scaly 
substance,  having  a  metallic  lustre  like  Grold,  will  remain. 
Tins  has  been  termed  Aurum  Musivum  or  Mosaic  Gidkl, 
but  it  is  really  a  Sulphiu'et  of  Tin. 

Obiervaiian.  It  is  probable  that  this  was  one  of  the  subttaaces  which 
the  alchymists  of  the  middle  ages  were  enabled  to  impose  on  their  cre- 
dulous contemporaries  as  transmuted  g<dd, 

XLVII. 

Phosphuret  of  Nicul. 
.    Nickel  combines  with  Phosphorus.     This  is  done  by  de- 
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eompoajDg  Phoqplioric  acid : — that  is»  by  mixing  Pbospbom 
glsM,  ChanxMd,  and  Nickel,  md  fusing  ib»m  together  s  or^  it 
inay  be  pepaied  bjr  adding  bits  of  Pnoaphorus  to  the  metal 
while  it  IS  led  hot,  hi  a  crucible.  ''It  aoqoires  an  addition, 
of  one-fifth  pifft  of  its  weight,  but  it  parts  with  a  small  portion 
of  Phosphorus  as  it  codls.  The  Pbosphuret  of  JK9|ckel  ia 
of  a  more  fariliiant  and  pure  white  than  the  metal  itself* 
Its  texture  resembles  a  collection  of  sniall  needles  he^qped 
togeth^. 

Oburoations,  Nickel  combines  readily  with  sulphur,  and  forms  with 
it  a  Buiphuret,  which  is^somewluit  difierent  in  its  properties  from  the 
native  sulphuret.  It  is  hard,  of  a  yellowibh  colour,  and  in  small  bril- 
liant facets.  When  it  is  strongly  heated  in  the  open  air,  it  gives  out 
luminous  sparks. 

Nickel  enters  into  combination  with  several  of  the  metals,  and  forms 
with  them  alloys,  the  properties  of  vrhidk  are  but  little  known.  With 
cobalt  and  arsenic  it  lorms  native  alloys.  The  alloy  with  the  latter  ia 
of  a  reddish  colour,  has  no  moanetic  property,  is  coiisider&b]y  hardar» 
and  its  specific  gravity  is  ^ss  than  the  icoeaa  specific  gravity  of  the  twa 
metals. 

^XLVIU. 

m 

Phosfhubet  of  CoPI'ER. 

The  following  is  a  mode  of  giving  to  Copper  the  grain  and 
hardness  of  Steel.  The  Copper  is  to  be  fused  with  two  parti 
of  Phosphoric  glass  and  1-1 2th  of  Charcoal  powder.  The 
shavings  of  the  metal  are  to  be  placed  in  strata,  with  the 
glass  and  Charcoal  powder,  and  the  crucible  exposed  to  a  fire 
sufficiently  strong  to  fuse  the  glass.  There  is  thus  formed 
Phosphorus,  the  greater  part  of  which  bums,  while  the  rest 
combines  with  the  Copper.  When  the  crucible  has  eooied 
and  is  broken,  the  Phosphorated  Copper  is  found  in  the  form 
of  a  grey  brilliant  button  under  the  glass,  which  has  passed 
to  a  state  of  red  enamel.  By  this  operation  it  ia  increased 
in  weight  one-twelfth. 

Gbaervationt,  The  copper  thus  combined  with  phosphorus  acquures 
the  hardness  of  sted,  of  which  it  has  the  grain  and  colour,  and  like  xt, 
if  susceptible  of  the  finest  polish :  it  can  be  easily  turned,  and  does  not 
become  altered  in  the  air.    The  copper  emits  no  smdl  when  rubbed. 

The  dark  red  enamel  which  is  formed  in  this  experiment,  may  be 
employed  with  advantage  for  porcelain  and  other  enamels,  as  this  red 
does  not  alter  m  the  fire. 

WELDJNG. 

Welding  is  the  art  of  jainmg  hy  means  qf  hedi  and  per-^ 
euisionj  two  or  more  pieces  qf  the  same  metal;    so  as  when 
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Jbnthed  or  polished  to  appear  one  single  piece^  'without  Aa 
least  mark  or  fissure^  and  rendering  rivets  or  solder  unne* 
eessary.  The  Metah  which  are  capable  of  being  welded  are 
very  few;  but  qfthesefPlaiifmm  aha  Iron  are  Utereby  rendered 
of  me  greatest  tiitlityjbr  the  mantf/hchire  of  vesseby  4'<^.- 
wfuA  require  toughness ;  such  as  Steain^ngine  boilers.  The 
extreme  infusibiRty  of  Platinum  renders  its  welding  pro^ 
pcrtjf  of  the  greatest  advantage^  as  it  would  otherwise  be 
almost  absohtiebf  impossible  to  form  H  inio  vessels  of 
capacity,    • 

XLir. 

Welding  of  Ibon,^ 

Place  two  bars  of  Iron  in  a  blacksmith^s  forge,  and  mre 
them  a  white  heat ;  observe  now  when  one  of  them  at  itsnot 
part  has  a  glossy  surface ;  in  this  case,  take  out  both  pieces 
Quickly ;  let  an  assistant  place  them  on  an  anvil  one  above 
the  otner,  and  strike  hard  and  repeatedly  with  a  large  h»n» 
mer :  the  two  bars  will  now  be  incorporated,  or  welded  to- 
gether, and  their  junction  cannot  be  discovered,  if  the  oper- 
ation has  been  well  conducted^ 

Observation*  Tb^  art  of  welding  iron  is  familiarly  known  to  every 
paiiah  blacksmith ; — ^indeed  it  constitutes  the  principal  part  of  hii  art : 
m  without  this  property,  iron  could  not  be  formed  into  chains,  or  other 
articles,,  whose  cohesion  at  the  joints  are  intended  to  resist  great  mecha- 
nical force.  In  China,  near  Eiugtung^,  there  is  a  bridge,  which  extends 
between  twa  high  mountains,  formed  entirely-of  welded  iron.  It  is  com^ 
posed  of  chains ;  viz.  21  in  number,  which  stretch  across  the  valley,  and 
are  held  in  their  proper  positions  by  others  which  cross  them.  Tfa'is  is 
truly  a  proud  monument  of  the  arts  in  a  country  which  some  term 
barbarous* 

lu  England,  the  ingenuity  and  perseverance  of  Mr.  'Telibrd,  will 
shortly  accomplish  a  work  of  similar  magnitude  over  the  MeiuU  Strait ; 
viz.  to  connect  Wales  with  the  Isle  of  Anglesea. 

L. 

Welding  Pbopsbtt  of  Platinum. 

Place  two  small  bars  of  Platinum  on  a  forge,  and  give 
them  an  intense  heat  When  they  are  quite  white,  and 
present  a  glossy  surface,  place  one  above  the  other  on  an 
anvil,  and  strike  them  hara  with  a  hammer :  the  two  pieces 
will  unite,  as  if  they  had  been  part  of  the  same  bar.  This, 
and  the  malleable  property  of  Platinum  render  it  very  useful 
for  the  formation  of  chemical  vessels  or  utensils ;  as  Platinuni 
is  so  infusible  as  not  to  allow  of  being  cast  into  a  mould. 
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WxLDiKG  Property  or  Sodium. 

If  four  or  fiye  pieces  of  Sodium  are  brought  together  on  a 
table,  and  pressed  upon  heavily  by  a  knife  or  piece  of  wood, 
the  whole  will  be  welded  into  one  piece  of  metal ;  nor  can  it 
afterwards  be  discovered  where  they  were  joined. 

LII. 

WsLDiNG  OF  Steel  and  Cast  Iron. 

'  The  welding  of  cast  Steel  and  cast  Iron  has  hitherto  been 
considered  a  very  difficult  process ;  and  the  chief  cause  of 
failure  has  been  in  giving  them  too  much  heat^  thinking  that 
they  required  as  much  as  wrought  Iron.  The  best  fluxes 
for  this  purpose  are  glass  of  borax,  and  ffround  green  bottle 
riass.  In  order  to  weld  Steel,  a  Charcoal  fire  should  be  used. 
The  pieces,  afler  being  formed  of  a  proper  shape  for  uniting, 
should  have  the  surfaces  intended  to  be  joined,  iSled  bright; 
be  coated  with  borax;  and  be  bound  together  firmly  by  bands 
cnr  hoops,  previously  to  their  being  put  into  the  fire.  As 
aoon  as  they  are  heated  sufficiently  to  fuse  the  glass  of  borax, 
or -bottle  glass,  they  should  be  coated  therewith  on  their 
outsides;'  either  by  dipping  them  into  these  substances  pow- 
dered, or  by  sprinkhng  them  over  with  them. 

Oi#6rMrfioiiJ.-*Anotfaer  method  of  joining  wrougbt-iron,  or  steel,  oon* 
liists  in  laying  a  pi^  of  cast-iron  on  the  joint,  and  in  meiting  it  there, 
without  bira».  This  mode  requires  greater  heat,  but  the  junction  will 
be  stronger  than  hj  brasUng,  Here,  the  pieces  will  no^  as  in  welding, 
be  battered  and  put  out  of  shape.  It  is  a  fact,  too,  that  though  weloU 
ing,  well  done,  is  stronger,  still  it  is  hardly  erer  soundly  peirformed: 
for  iron-wire,  and  plate4ron,  being  full  of  splits,  though  strong  enough 
transversely,  are  easily  broken  in  the  ^Urection  in  whioi  they  have  bm 
welded.  The  greatest  oljection  to  the  above  method  is,  that  the  cast* 
iron  becomes  hardened,  so  as  not  to  admit  of  befaig  filed  off  pleasantly. 

LIII. 

Wbldikg  of  Platinum  with  Steel. 

Messrs.  Stodart  and  Faraday  packed  together  wi^es  of 
Platinum  and  Steel,  of  about  equal  diameter,  and  perfectly 
united  them  by  welding.  This  was  done  with  .great  ease. 
On  being  foi^ged,  the  surface  polished,  and  an  add  having 
been  applied  to  the  oompouna,  a  very  novel  and  beautiful 
surface  appeared ;  the  two  metals  forming  dark  and  white 
douds.  It  this  can  be  eff<|cted  with  very  fine  wires^  a  da- 
masked surface  will  be  obtamed^  of  exquisite  beauty. 


(  »  > 


CHAPTER  II. 

ART  OF  COATING  METALS,  Ac,  WITH  METALS. 


X  HE^Arts  of  Silvering,  Gilding,  and  Tinning,  are  very 
suooessfuUy  practised  in  this  country :  the  most  common 
method  is  by  precipitation.  Metallic  predpitates  are  ob- 
tained by  the  power  which  other  substances  exert,  in  unitinr 
themselves  to  their  solvents.  The  met^  are  thus  deoxidate(C 
and  fall  down  in  the  pure  or  reguKne  state. 

LIV. 
PRBCIPITATION  OF  MfiRCURT  ON  CoPPER. 

Drop  a  solution  of  (he  Nitrate  of  Mercury  on  a  plate  of 
clean  Copper,  so  that  the  whole  surface  may  be  equally  co- 
vered. Wipe  the  liquid  off  gently,  and  rub  the  Copper  dry 
with  a  piece  ot  sofl  leather.  The  plate  will  now  be  covered 
with  a  coat  of  metallic  Mercury. 

LV. 
PRXCIPITXTION  OF  CoFPER  OM  2lllC. 

Into  a  wine  glasa  nearly  filled  iHth  distilled  water,  put  10 
grains  of  powdered  Sulphate  of  Copper,  and  2  drops  of  Nitric 
add ;  stir  the  whole  with  a  glass  rod,  until  the  salt  be  dis- 
solved :  then  immerse'a  rod  of  Zinc ;  the  Copper  will  be  im* 
mediately  precijntated  upon  the  rod  in  the  metallic  form. 

Lvr. 

Precipitatiok.of  Gold  upon  Irok. 

If  a  bright  or  well  polished  Iron  rod  be  immersed  in  a 
solution  of  Nitro-muriate  of  Gold,  the  Gold  will  be  precipi- 
tated on  it  in  the  metallic  state. 

Lvn. 

Prxcipitatxon  of  Lead  on  Zinc  ; 

Or,  to, prepare  the  Leaden  Tree. 

Put  half  an  ounce  of  the  Supei>acetate  of  Lead  in  powder^ 
into  a  clear  glass  globe,  or  wine  <Wcanter,  filled  to  the  bottom 
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of  tKe  neck  with  distiUtd  water;  add  lo  drops  of  Nitrie  acid, 
and  diake  the  mitture  well.  Prepare  a  roa  of  Zinc  with  a 
hammer  and  file,  so  that  it  maj  be  a  quarter  of  an  inch  thick, 
and  an  inch  Ions ;  at  the  same  time,  form  notches  in  each 
aide  for  a  threaa,  by  which  it  is  to  be  suspended,  and  tie  the 
thread  so,  that  the  knot  shall  be  uppermost,  when  the  metal 
hangs  quite  perpendicular.  When  it  is  tied,  pass  the  two 
ends  of  die  thread- through  a  perforation  in  the  cork,  ^and 
let  them  be  again  tied  over  a  small  splinter  of  wood  which 
may  pass  between  them  and  the  cork.  In  tying  the  string, 
let  the  length  between  the  cork  and  the  Zinc  be  such,  that 
the  precipitant  (the  Zinc)  may  be  at  equal  distances  from  the 
ndes,  bottom,  and  top,  of  the  vessel,  when  immersed  in  it. 
When  all  things  are  thus  ^prepared,  place  the  vessel  in  a 
place  where  it  maj  not  be  ^sturbed,  and  introduce  the 
zinc,  at  the  same  time  fitting  in  the  cork.  The  metal  will 
Very  soon  be  covered  by  me  Lead,  which  it  precipitates 
from  the  solution,  and  tnis  will  continue  to  take  place  until 
the  whole  become  attached  to  the  Zinc,  assuming  the  form 
of  a  tree  or  bush,  whose  leaves  and  branches  arc  lamina], 
or  in  plates  of  a  metallic  lustre. 

LTiir. 

PsEClPITATIOif  OF  TlN  UPON  ZiNC  ; 

Or^  the  Tin  Tree. 

^  Into  the  same,  or  a  dimilar  vessel  to  that  used  in  the  last 
Experiment,  pour  distilled  water  as  beibre,  and  put  in  H 
drams  of  Munate  of  Tin,  adding  10  drops  of  Nitric  acid,  and 
shake  the  vessel  until  the  salt  be  completely  dissolved.  Re-^ 
place  the  Zinc  (which  must  be  cleanea  from  the  e£Pects  of  the 
former  experiment),  as  before,  and  set  the  whole  aside  to 
precipitate  without  disturbance.  In  a  few  hours,  the  effect 
will  be  similar  to  the  last,  only  that  the  tree  of  Tin  will  have 

more  lustre. 

• 

Okseniaiion,  In  these  ezperiments,  it  is  surprising  to  observe  the 
laminc  shoot  out  as  it  were  from  nothing ;  but  this  phenomenon  seems 
to  proceed  f^om  a  galvanic  action  of  the  meuls  and  the  water. 

LIZ. 
^BfeGIPITATION  Ot  SiLVEB  lY  MsBCUaT  ; 

Ory  the  SUviT  Tree. 

Pour  into  a  glass  gk>be  or  decanter  4  drams  of  Nitrate  of 
Silver,  dissolv^  in  a  pint  or  more  of  distilled  water,  and 
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lay  the  vessel  on  the  chimney  ptecei  or  in  some  plAoe  where 
it  may  not  be  disturbed.  Now  pour  in  4  drams  of  Mereury. 
In  a  short  time  the  Silver  will  be  precipitated  in  the  moat 
beautiful  arborescent  form,  resemblmg  real  vegetation.  This 
has  been  generally  termed  the  Arlrar  Dianae  or  Tree  of 
Diana. 

Observaiiont.  Another  way  of  producing  the  Arbor  Diane,  is  bj 
poaring  into  a  diluted  lolution  of  nitrate  of  liher  ag  above,  2  drami  of 
nitrate  of  mercurr,  dissolved  in  4  drams  of  water. 

A  third  way  of  preparing  the  Silver  tree,  is  by  dissolving  6  draikis  of 
nitrate  of  silver,  and  4  drams  of  nitrate*of  mercury,  io  a  decanter  of  dis- 
tilled water :  and  dropping  into  it,  6  drams  of  an  amalgam  of  silver, 
composed,  of  a  drams  of  mercury,  and  one  of  silver.  The  latter  plani  is 
perhaps  the  most  approved  one< 

LX. 

PaBCIPITATIOK  OF  BiSXUTH  ON  CoPPBK. 

If  a  Copper  rod  be  immersed  in  a  solution  of  20  drops  of 
the  Nitrate  of  Bismuth,  in  a  wine  glass  fuU  of  water ;  it  will 
soon  be  covered  by  a  brilliant  preapitate  of  that. metal. 

LXI. 

Precipitation  of  Silvee  on  Copper. 

Dissolve  10  grains  of  the  crystallized  Nitrate  of  Silver  in  a 
wine  i^ass  full  of  water ;  and  immerse  a  clean  slip  or  rod  of 
Copper ;  a  beautiful  metallic  precipitate  will  immediately 
begin  to  take  place  upon  it.  The  Silver  will  be  seen^  as  it 
were,  to  dart  into  existence  in  die  crystalline  form. 

LXI  I. 

A  very  pleasing  variation  of  the  last  experiment  may  be 
made  as  follows.  Dissolve  15  grains  of  Nitrate  of  Silver  in 
half  a  dram  of  water,  and  pour  some  of  the  mixture  on 
a  piece  of  clean  window  glass :  brine  the  Copper  rod  just  in 
contact  with  the  solution,  and  let  the  whole  re^lain  undis- 
turbed for  about  3  or  4  hours ;  at  the  end  of  that  time,  a 
beautiful  white  metallic  crystalline  precipitate  will  have 
taken  place  on  the  glass,  in  that  spot  whese  the  rod  is  most 
contiguous  to  the  solution.  If  the  rod,  (or  a  copper  wire)  be 
bent,  and  employed  for  the  same  puipose,  the  precipitation 
will  take  place  on  all  parts  of  the  glass,  where  this  metal 
comes  in  contact  with  the  fluid. 

OUervaiunu.  A  itiD  more  beautiful  effect  takes  filace  wben  several 
drops  of  the  solution  of  nitrate  of  ^ver  are  let  fall  on  a  plate  of  pdishcd 
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eopper.  Hare,  ma  veryshoU  time,  a  brilliant  palpitation  of  metallic 
dlTer  wiB  take  olace  in  an  arborescent  fonn.  The  cauiet  of  all  theK 
phenomena  are  tne  affinity  which  copper  has  for  nitric  add  ;  its  abatractioD 
of  It  from  other  bodies  which  have  less  affinity  for  it;  and  the  consequiiit 
precipitation  of  the  uncomblned  metal  in  a  crystalline  state. 

LXIII^ 
Aet  of  SlLVSElNC  COPPEB,  &C. 

Dissolve  a  grain  of  Nitrate  of  Silver  in  water,  and  immerse 
in  it  a  piece  of  v^  dean  Copper ;  the  Silver  will  be  pre* 
dpitated  on  it  Wnen  no  more  Silver  will  fall  down,  wipe 
it  off  from  the  G>pper  with  a  feather  or  a  piece  of  paper,  and 
after  faavinj^  pressed  out  the  water,  weigh  15  grains  of  it,  to 
he  mixed  with  ft  drams  of  Super-tartrate  of  Potass,  S  drams 
of  Muriate  of  Soda,  and  30  grains  of  Sulphate  of  Alumine 
and  Potass.  When  these  substances  are  properly  combined, 
let  them  be  rubbed  on  any  dean  piece  of  iBrass  or  Copper. 
A  white  shining  coat  of  Silver  wilt  presently  appear,  which 
•will  bear  repeated  polishing  with  leatner. 

Obicroatiom.  In  makin|^  French  plate;  copper^  or  more  commonly 
brass,  is  heated  to  a  certain  degree,  and  ril?er  leaf  is  api>lied  upon  tfe 
heated  metid,  to  which  it  adheres  by  burnishing.  It  is  evident,  that  tEe 
durabilitjr  of  the  plating  must  depend  on  the  number  of  leaves  which 
are.  applied  on  the  same  quantity  of  surface.  For  ornaments  which  are 
not  much  used,  ten  leaf«s  may  lie  sufficient;  but  an  hundred  will  not 
last  long,  without  betraying  the  metal  they  are  deskned  to  coircr,  if  .thej 
-be  exposed  to  mudi  lumdiing,  or  be  freailently  wasned* 

▲iter  the  same  nuuner  may  gold  leaf  be  applied,  dther  on  fanon  or 
copper. 

LXIV. 
PaECiPITATlON  OF  SiLVER 

From  ihe  Muriate^  on  Copper^  BroMf  ^c.  Being  {he  method 
for  Silvering  Clocks  Barometer^  and  TTiermometer  Plates. 

Mix  together  equal  parts  of  Muriate  of  Silver  and  moist- 
ened Supertartrate  of  Potass :  with  this  rub  the  plaie  to  be 
Slivered,  until  the  whole  has  received  a  complete  coat  suffi- 
dent  to  preserve  it  from  corrosion.  During  the  operation,  it 
may  be  Frequently  heated,  and  immersed  m  distilled  water, 
to  wash  away  the  superfluous  saline  matter. 

LXV 

Reduction  of  Silver 
From  the  Ammoniurety  on  Copper. 
Precipitate  Oxide  of  Silver  from  the  Nitrate,  by  Potass : 
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filter,  washy  ftdiil  dry  it  Dissolve  diis  Oxide  in  pure  liquid 
Ammoma ;  the  solution  will  be  of  a  yellow  colour.  Inunerte 
a  slip  of  polished  Cof^r  in  it,  ana  let  the  moisture  erapo- 
rate;  when  the  Copper  is  quite  dry,  hold  it  over  a  charcoal 
fire.  The  Oxide  will  be  decomposed^  and  the  metal  reduced 
on  the  Copper  in  the  form  of  a  complete  coating.  This  m^y 
be  made  beautifully  bright  by  polishing  with  leather. 

LXTI. 

Pexcipitation  of  Cojppkx  on  Silvee  akd  laoK. 

If  a  Silver  spoon  be  immersed  in  a  solution  of  Sulphate  of 
Copper,  both  the  metal  and  solution  will  remain  vmaltered-; 
but  if  a  polished  Iron  rod  also  be  immersed  in  this  liquid, 
flo  that  the  lower  ends  of  eiich  may  come  in  contact,  a  pre- 
cipitation of  metallic  Copper  will  take  place  on  both  the  rod 
and  spoon :  that  is,  they  will  both  be  covered  with  a  coat  of 
Copper. 

Obserwaiion.  lu  this  experiment^  thti  ihetali  siid  thb  sbluthm  ibrtn  a 
l^lvanic  seriet . 

•  LXVII. 

RSDUCTtON  OF  SlLYSR 

From  the  iiitrate,  upon  PkosphoruSy  by  the  Sun's  rays. 

Pk^bare  a  very  diluted  sdution  of  Nitrate  of  Silvor  in  a 
wine  glass :  place  it  In  a  window,  and  immerse  in  it  a  piece 
of  Phospliorus.  In  a  day  or  two,  the  Phosphorus  will  be 
completely  covered  with  a  coat  of  Silver. 

Oltervaiion.    This  reduction  of  a  meta)  from  iU  solution  ih  effected 
.  by  the  action  of  the  light ;  but  how  it  it  effected^  chemists  in  the  pre^eut 
Itiitii  of  the  science,  are  not  ag^fe^. 

,  '     LXVIII. 

Art  of  Silverixg  Ivoxiy. 

Prepare  a  diluted  solution  of  Nitrate  of  Silver,  and  im« 
merse  in  it  an  Ivory  paper  knife.  When  the  Ivory  has 
.  became  yellow,  in  that  part  where  it  is  in  contact  with  the 
fluid ;  take  it  out  and  immerse  it  in  an  ale  glass,  containing 
distilled  water,  placed  in  a  window ;  in  a  short  time,  by  ex- 
posure to  the  rays  of  the  sun,  it  will  become  intensely  black. 

Take  it  out  of  the  water,  and  having  wiped  it  dry,  rub  it 
with  a  piece  of  leather.  The  Silver  will  now  appear  on  the 
Ivory  m  a  metallic  stite.  The  knife  will  retain  it^  Silvery 
ctot  for  il  long  time. 
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JpAEciPlTATiOK  or  Silver  on  Charcoal; 

With  Deflagration, 

If  two  or  three  small  crystals  of  Nitrate  "of  Silver)  be 
thrown  into  a  trudble,  containing  two  or  three  pieces  of  red 
hot  Charcoal^  violent  detonation  and  combustion  will  take 
place.  If  the  Charcoal  be  now  taken  out;  it  will  be  found 
covered  with  Silver. 

Observation,  In  this  experiment^  the  salt  is  decomposed  by  the  char- 
coal, which  havioff  taken  the  oxygen  to  it^elf^  (to  be  con\rerted  into  car* 
bonic  acid  ^a*,)  me  tilver  is  precipitated,  in  the  metallic  state.  The 
pieces  of  charcoal  should  be  preserred  in  a  wtU  itopped  dry  phial. 

LXX. 

Reduction  of  Silver  from  the  Nitrate 

Upon  Charcoal,  hy  the  actiofi  of  the  Sun's  rays. 

Immerse  a  thin  slip  of  Charcoal  in  a  glas8»  containing  a 
solution  of  Nitrate  of  Silver ;  place  the  glass  in  a  window, 
and  leave  it  undisturbed ;  a  film  of  met^iic  Silver  will  be 
deposited  over  the  whole  surface. 

lxxi. 

Precipitation  of  Metallic  Copper 

From  the  Sulphate,  by  Iron. 

Dissolve  some  crystals  of  Sulphate,  or  any  other  sdt  of 
Copper  in  distilled  water,  and  immerse  the  blade  of  a  pen- 
knife :  it  will  mstantly  be  covered  by  a  coat  of  metallic 
Copper.  In  this  way,  streams  of  water,  which  have  flowed 
through  Copper  mines,  (and  which  hold  Sulphate  of  Copper 
in  solution),  are  deconiposed  by  throwing  in  waste  Iron.  In 
these  cases.  Sulphate  of  Iron  is  formed  (and  may  be  crys- 
tallised,) whilst  the  Copper  is  precipitated. 

m 

Observation,  This  copper,  when  afterwards  melted,  is  considered  to 
be  the  purest  and'  most  auctile  used  in  the  manufactures. 

LXXIL 

Precipitation  of  Tellurium  by  Iron. 

When  an  Iron  rod  is  dipped  in  a  solution  of  Muriate  or 
any  other  salt  of  Xeilurium,  that  meUil  will  be  precijntated 
on  it,  in  the  form  of  a  black  powder ;  which  by  friction  will 
Boon  exhibit  a  metallic  lustre. 
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OUervation.  TenuriuiDj  from  all  its  aoluUonf ,  may  be  precipitated  in 
the  metallic  state  by  zinc  and  muriate  of  tin.  .  In  the  same  way>  hron 
or  its  solutions,  will  precipitate  palladium  of  a  brilliant  silrer-like  colour. 

LXXIII. 

To  Platinise  Brass,  &c.  &c. 

IXp  a  deaD  polished  Brass  rod  into  an'Ethereal  solution  of 
Platinum :  it  will,  when  withdrawn,  be  covered  with  a 
beautiful  silver- wbite  coating  of  Pladnum,  very  durable,  and 
difficult  to  be  rubbed  off.  In  this  way,  polished  brass  plates, 
also  handles  and  knockers  for  doors,  may  be  very  econo- 
mically coTered  by  a  coadng,  which  is  sure  to  preserve 
them  nom  the  action  of  the  atmosphere,  &c.  and  consequently, 
prevent  much  trouble  in  cleaning.  When  plates  are  to  De 
covered,  a  dean  rag  may  be  dipped  in  the  solution,  and 
passed  over  them  in  a  gentle  manner. 

LXXIV. 
PsEaPlTATlOK  OF  BlSMUTH  BY  TlN. 

Dissolve  10  grains  of  Nitrate  of  Bismuth  in  a  wine  glass 
of  distilled  water,  and  add  S  drops  of  Nitric  add.  Stir  the 
whole  with  a  glass  rod,  and  then  immerse  a  rod,  or  other 
piece  of  Tin.  The  Bismuth  will  immediately  begin  to  be 
predpitated  on  it,  in  very  small  shining  plates. 

LXXV. 

Method  of  Tinning  Brass  Fins. 

Fill  a  Tinned  copper  vessel,  with  alternate  layers  of  Brass 
Pins,  and  plates  or  pieces  of  Tin.  Now  pour  over  the  whole 
a  saturated  solution  of  Super-tartrate  of  Potass  in  hot  water, 
so  that  the  vessel  may  be  quite  full.  Now  place  the  vessel 
rupon  the  fire,  and  let  the  liquid  boil  for  5  or  6  hours. 
When  cold,  the  Pins  will  be  completely  coated  by  the  Tin, 
which  being  dissolved  by  the  salt,  is  predpitated  op  the 
Brass. 

Obtervatian.    Tin  tacki  are  whitened  in  a  similar  manner. 

LXXVI. 

Art  of  Tinning  Ibon. 

Clean  with  coal  ashes  a  slip  of  sheet  Iron,  so  tnat  it  may 
possess  a  good  lustre ;  and  put  it  in  a  verad  containing  a 
quart  of  water  and  one  dram  of  Sulphuric  add :  let  it  remain 
in  this  state  for  a  day  and  a  nieht  Take  it  out  at  the  end 
of  that  time,  and  dry  it  well ;  .then  gr«ase  it  with  a  piece  of 
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t«llow,  and  put  it  in  a  hot  or  en  or  other  place.  Now  melt 
an  ounce  of  Tin  in  a  crudble,  and  dip  the  clean  slip  whilst 
Jkoi  in  it»  takinj^  care  that  the  Tin  shall  coyer  all  parts  of  it. 
When  cut  in  pieces  bj  a  pair  of  scissars,  the  metals  will  be 
found  to  haye  completely  combined,  for  the  whole  will  pot- 
sesa  a  silyery  lustre. 

OherMtioHs.  This,  on  a  fmall  scale,  is  the  mode  in  which  sheets  of 
Iron  are  tioned  st  the  manufiu:tories-  When  the  iron  plates  have  been 
either  hammered  or  rolled  to  a  proper  thidmess,  the^  are  steeped  m  an 
acid  liquor,  which  is  produced  from  the  fermentation  of  barley  meal, 
although  any  other  weak  acid  will  answer  the  purpose ;  this  steeping, 
and  a  subaequent  scouring,  cleans  the  sur&oe  of  the  uron  firom  every 
speck  of  rust  or  blaclmess,  the  least  particle  of  which  would  binder  w 
tm  from  adhering.  After  the  plates  baye  been  made  quite  bright,  they 
are  put  into  an  iron  pot  filled  with  meltetl  tin ;  the  sunace  of  the  melted 
tin  is  kept  corered  by  suet  or  pitch,  or  some  fat  substance,  to  prevent 
it  from  being  oxidised';  the  tin  presently  unites  itself  to  the  iron,  cover- 
ing each  side  of  every  plate  witn  a  thin  white  coat :  the  plates  are  then 
taken  out;  and  (after  undergofaig  some  further  operations,  which  render 
them  more  neat  and  saleable,)  are  packed  up  in  boxes.  These  aro  every 
where  to  be  met  with  in  commerce,  under  the  name  of  tin-plates,  though 
the  principal  part  of  their  substance  is  uron. 

Lxxyn. 

Art  of  Timkiko  Copper. 

Clean  a  slip  of  Copper  from  all  impurities,  by  using  a  piece 
of  flannel  and  whitinfir,  and  afiterwaras  remoying  any  dust  by 
polishing  it  with  leatner.  Next  rub  it  oyer  wiUi  Muriate  of 
Ammoma.  Then  heat  the  slip,  and  immediately  afterwarda 
rub  it  oyer  with  a  piece  of  tallow  or  pitch.  Now  heat  it 
agun,  and  rub  it  oyer  with  a  jnece  of  Tin ;  this  metal  will  itn- 
mediately  combine  with  the  surface,  giying  it  a  silyery  coat. 

Observati4m4,  The  mixture  generally  used  for  the  tinning  of  copper 
yessdi,  consists  of  3  pounds  <»  lead,  and  5-  pounds  of  pewter;  when  a 
finer  composition  is  required,  ten  parts  of  lead  are  mixed  with  sixteen 
of  tin ;  or  one  part  of  l^d  with  two  of  tin :  but  the  proportions  in  which 
lead  and  tin  are  mixed  tiwether,  even  for  the  same  kuid  of  work,  are  not 
evety  where  the  same ;  dififerait  artists  having  different  methods.  Ves- 
sels tinned  with  pure  tin.  or  with  the  best  kind  of  pewter,  (which  contains 
DO  lead,)  do  not  stain  the  fingers  when  rubbed  by  them :  whilst  those 
which  are  tinned  with  a  composition  into  which  lead  enters  as  a  con- 
,  stituent  part,  colour  the  fingers  of  a  blackish  tmge. 

The  common  method  of  tinafaig  consists  in  making  the  mxrhce  of  the 
copper  vessel  ^uite  bpght,  1^  scraping  it,  and  by  washing  it  with  a 
solution  of  munate  of  ammonia :  it  is  then  heated,  and  the  tin,  or  metallic 
mixture  designed  for  tinnmg,  is  melted,  and  poured  into  it ;  and  being 
made  to  flow  auickly  over  every  part  of  the  surface  of  the  vessel,  it  in- 
corporates witn  the  copper,  and,  whoii  cold,  remains  united  with  IL 
Bosui  or  pitch  is  used,  to  prsvent  the  tin  from  being  oiddised,  and  the 
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copper  from  beting  sealed ;  either  of  which  drvumiUtnces  would  hinder 
the  sticking  of  the  tin.  Bishop  Watson  says :— *'  I  had  the  curiosity  to 
estimate  the  quantity  of  pure  tin,  which  U  used  in  tinning  a  definite 
surface  of  copper.  The  vessel  was  accurately  weighed  before  and  after 
it  was  tinned,  its  surface  being  equal  to  8M  f^ua^e  inches ;  its  weight, 
before  tinning,  was  44  ounces,  and  after  the  operation,  it  barely  wei^iea 
46 1  ounces ;  so  that  half  an  ounce  of  tin  was  spread  over  354  square 
inches,  or  somewhat  less  thart  a  grain  of  tin  upon  each  square  inch  otcop- 
per.  How  innocent  soever  pnre  tin  may  be,  siiJl  the  tenuity  of  its  coat 
in  the  ordinary  way  of  tinning  copper  vessels,  cannot  fail  to  excite  the 
serious  apprehensions  of  those  who  consider  it;  for  in  the  experiment 
which  I  have  mentioned,  the  tin  was  laid  on  with  a  thicker  coat  than 
in  the  common  way.  Instead  of  a  grain,  I  suspect  that  not  a  quarter  of 
a  grain  of  tin  is  spread  over  a  square  inch  in  the  common  way  of  tin- 
ning. To  prove  ihkt  a  thicker  coat  might  be  ffiven,  I  desired  a  work- 
man to  break  off  the  end  of  a  pair  of  pincers^  which  had  been  long  used 
in  taking  the  plates  oiit  of  the  melted  tin ;  the  iron  of  the  pincers  seemed 
to  have  been  penetrated  through  its  whole  substance  bv  the  tin  ;  it  was 
of  a  white  colour,  and  had  preserved  its  malleability. ' 

Great  care  should  be  taken  with  all  vessels,  even  when  well  tinned  ; 
not  to  allow  acid  substances  to  remain  in  them  for  any  length  of  tiaie« 
because  the  tin  will  become  corroded  thereby ;  and  part  of  the  copper  af- 
terwards dissolving  in  any  future  acid  or  salt  liquor,  which  may  be  put 
in  such  vessels,  wiU  render  it  highly  poisonous. 

Lxxyiii. ' 

Method  of  0>ating  Iboit  with  Zinc 

The  vesfsels  are  first  made  very  bright,  so  that  not  a  black 
Bpepk  can  be  seen ;  they  are  then  rubbed  with  a  solution  of 
Muriate  of  Ammpnia,  and  afterwards  dipped  iutp  an  iron  pot 
full  of  melted  Zinc,  and  being  taken  out,  the  Zinc  is  found 
to  cover  the  surface  of  the  Iron*  If  a  tliicker  coat  of  Zinc  ih 
wanted,  it  may  be  obtained  by  dipping  the  vessel  a  second 
time.  This  kind  of  covering  is  so  hard,  that  the  vesseb 
may  be  scoured  with  sand  without  its  being  rubbed  off. 

Observaiion.  A  discovery  has  lately  been  made  by  a  manufacturer  at 
Sheffield,  whereby  copper  vessels  may  be  coated  on  tbctr  insides,  by 
malleable  zinc.     '  ^ 

LXXIX. 

Prbcipxtatiok  of  Gold 

From  its  Solution^  by  Sulphate  of  Iron. 

If  a  few  drops  of  solution  of  Sulph&te,  or  Carbonate  of 
Iron  are  pourea  into  a  solution  of  Nitro-muriate  of  Gold,  a 
very  beautiful  shining  yellow  precipitate  will  take  place : 
this  precipitate  is  metallic  Gold,  which  may  be  saved  upon 
the  filter. 

Obser-vations.    Here  the  nitro-muriaiic  acid  having  greater  affinity 
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for  iron  than  gold^  leaves  the  latter  to  combine  with  the  fonner,  and  thus 
forms  a  muriate  or  nitro-muriateof  iron,  setting  the  sulphuric  acid  free. 
After  the  gold  is  separated^  the  acid  may  be  proved  to  exist  in  the 
fluid,  bv  pouring  in  a  solution  of  carbonate  of  potass.  The  muriatic 
acid  will  combine  with  the  alkali^  whilst  the  caroonic  add  is  set  free 
with  eflltrvescence. 

LXXX. 

A  variAtion  of  this  experiment  may  be  as  follows.  Firsts 
dip  an  ivory  paper  knife  into  a  solution  of  Sulphate  of  Iron, 
and  then  into  a  solution  of  Nitro-muriate  of  Gold.  On  with- 
drawing it  from  the  Iattei:i  the  part  immersed  wUl  be  found 
ooverea  with  metallic  Gold. 

Observation,  The  theory  is  the  same.  ,In  this  way,  china  ware  or 
even  a  piece  of  white  croclrery  may  be  gUt,  by  first  drawing  a  flower  or 
design  with  the  sulphate,  and  dipping  it  in.  the  muriate. 

LXXXI. 

Precii^tatiok  of  Gold  upon  CharcoaL| 

By  the  Action  of  Light. 

Pour  h  an  ounce  of  diluted  Nitro-muriate  of  Gold  into  an 
ale  glass,  and  immerse  a  piece  of  very  smooth  Charcoal : 
expose  the  glass  to  the  rays  of  the  sun,  in  a  warm  place. 
The  Charcoal  will  very  soon  be  covered  over  with  a  beautiful 
golden  coat.  It  should  be  taken  out  with  a  forceps,  dried, 
and  enclosed  in  a  phial  for  shew. 

Observation,  In  this  experiment,  it  is  said  that  the  precipitation  of 
the  metal  is  the  consequence  of  decomposition  of  the  acid  by  the  sun's 
rays. 

LXXXI  I. 

Peecipitation  of  Gold  upon  Charcoal, 

From  the  Niiro-^uriate,  by  heat  alone. 

Immerse  a  slip  of  Charcoal  in  a  phial,  containing  Nitro- 
muriate  of  Grold :  expose  this  to  a  considerable  heAt,  first 
gradually,  to  preyent  breaking ;  and  then,  either  by  im- 
mersing the  phial  in  a  vessel  of  boiling  water,  or  in  a  sand 
bath.  In  either  case  the  Charcoal  wiS  be  coated  with  Gold. 
Here  the  assistance  of  beat  alone  is  required. 

LX  XXIII. 

Mode  of  covxaiNG  barb  of  Copper,  &c.  with  Gold 
So  as  to  be  capable  of  beinff  rolled  out  into  Sheets. 
This  method  of  Gilding  was  invented  by  Mr.  Turner  of 
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Binmngham.  Mr.  Turner  first  prquirai  i&^ts  or  pieoesof^ 
Copper  or  Brass  in  conyenient  lengths  and  suses.  He  then 
deans  them  from  impurity,  and  makes  their  surfaces  level, 
and  prepares  plates  of  pure  Gold,  or  Gold  mixed  with  a 
portion  of  alloy,  of  the  same  size  as  the  ingots  of  metal^ 
and  of  suitable  thickness.  Havine  placed  a  piece  of  Gold 
upon  an  ingot,  intended  to  be  plated,  ne  hammers  and  oom« 
presses  them  both  together,  so  that  they  msj  have  their  sur- 
nces  as  nearly  equal  to  each  other  as  possible ;  and  then ' 
binds  them  together  with  wire,  in  order  to  keep  them  in  the 
same  position  during  the  process  reqinred  to  attach  them. 
Afterwards  he  takes  Silver  filings,  which  he  mixes  with 
Borax,  to  assist  the  fuuon  of  the  Silver.  This  mixture  he 
lays  upon  the  edge  of  the  plate  of  Gold,  and  next  to  the  ingot . 
of  metal.  Having  thus  prepared  the  two  bodies,  he  places 
them  upon  a  fire  m  a  stove  or  furnace,  where  they  remain 
until  the  Silver  and  Borax  placed  alone  the  edges  of  the 
metals  melt,  and  until  the  acmesion  of  the  Gold  with  the 
metal  is  perfect  He  then  takes  the  ingot  carefully  out  of  the 
stove.  By  this  process  the  .incot  is  plated  with  Gold,  and 
prepared  ready  for  rolling  into  sneets. 

Obiervaiioni,  Copptr  is  plated  with  sQrerin  nearly  the  same  manDer- 
In  this  case,  ma  ounce  of  lilver  is  used,  to  cover  It  ounces  of  copper. 
A  coat  of  (ius  sort,  on. the  inside  of  copper  utensils  for  the  kitcnen 
would  be  much  more  lasting,  and  more  conducire  to  healthy  than  tinncdf 
copper,  the  tinnhig  of  which  is  so  liabls  to  corrosbn. 

LXXXIV. 

Abt  of  Gildivg  Copper,  &c  bv  Amalgam:* 

Immerse  a  very  dean  bright  piece  of  Copper  in  a  diluted 
solution  of  Nitrate  of  Mercury.  By  the  affinity  of  Copper 
for  Nitric  acidy  the  Mercury  will  be  precipitated:  now  spread 
the  Amiilgam  of  Gold,  rather  thinly  over  the  coat  of  Mercury, 
just  given  to  the  Copper.    This  coat  unites  with  the  Am^-> 

ri,  but  of  course  will  remain  on  the  Copper.  Now  place 
jnece  or  pieces  so  operated  on,  in  a  clean  oven  or  fur- 
nace where  there  ia  no  smoke.  If  the  heat  is  a  little  greater 
than  66(r,  the  Mercury  of  the  Amalcam  will  be  volatilised,, 
and  the  Copper  will  be  beautifully  ^t. 

Obsertfoiiont,    In  the  large  way  of  gildings  the  furnaces  are  so  con-  . 
tiived,  that 'the  vol^tiUsed  mercurv  if  again  condensed,  and  preserved 
Ibr  further  use.  so  that  there  is  no  loss  in  the  operation.    There  is  also 
a  coDtriraacs  by  which  the  volatile  particias  of  mercury  are  prevented 
from  iiguring  the  gilders.    In  this  experiment  there  is  no  danger,  oaly 
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it  will  be  necesfary  to  keepat  mueh  aioof  M  poMible  whOtt  Uw  mercury 
b  Tolttilifling. 


J 

MODK  OF  GiLDIKG  IroN  ^ 

ThrcughihemedkmofaCoaiqfCcpper. 

This  mode  of  giying  a  Gold  coat  to  Iron  is  oertaiidy  very 
infleniousy  as  it  comprehends  several  processes  and  afluiities. 
Tne  Iron  bar,  instniment  or  yessel,  is  first  to  be  made  verj 
bright  by  dipping  it  in  an  acidulated  liquor,  and  then  rubbed 
▼eiT  dry  witn  whiting.  Now  prepare  a  solution  of  Sulphate 
of  Copper,  and  immerse  the  Iron  in  it :  in  a  few  seconds 
the  wnole  will  become  covered  with  a  very  beautiful  but  thin 
coat  of  Copper ;  so  as  to  app^r  entirely  .composed  of  that 
metal.  Tne  Amalgam  of  Gold  is  now  to  be  applied  as  in 
the  last  experiment,  and  put  into  the  furnace,  for  the  sepa* 
ration  of  the  Mercury.  When  taken  out,  the  Iron  will  so 
completely  resemble  Gold  from  this  thin  covering,  as  to  be 
mistaken  by  the  inexperienced  for  a  mass  of  that  precious 
metal. 

Oki^rvations,  The  mode  of  nlding  silver  wire,  is  by  coating  a  silver 
Tod  with  gold  leaf;  and  the  rod  being  afterwards  drawn  into  wire,  the 
gold  adheres  to  it ;  the  smallest  propordoo  of  goki,  allowed  by  act  of 
parliament^  ii  100  craini  to  57S0  grains  of  silver ;  and  the  best  double- 
gilt  wire  is  said  to  nave  about  twenty  grains  more  of  gold  to  the  aame 
quantity  of  sQvcr.  It  has  been  calculated,  that  when  a  common  gilt 
wire  is  flatted,  one  grain  of  gold  te  stretched  to  the  length  of  above  401 
£Bet,  to  a  sur&oe  ofabove  100  souare  inches,  and  to  i&  thinness  of  the 
4S9090th  part  of  an  inch:  and  M.  de  Reaumiur  says,  that  a  grain  of 
gold  may  be  extended  to  2900  feet,  and  cover  a  suimce  of  more  than 
1400  square  inches ;  also  that  the  thickness  of  the  gold,  in  the  thinnest 
parts  of  some  gilt  wire,  did  not  exceed  the  fourteen  millionth  part  of  an 
mefa. 

The  method  of  extending  gold  used  by  the  gold-beaters,  consbts  in 
hammering  a  number  of  thm  rolled  plates  between  slcins  or  animal  mem- 
branei.  By  the  weight  and  measive  of  the  best  wrought  gold-leaf,  it  is 
found  that  one  grain  is  mSde  to  cover  66^  square  inches ;  and  from  the 
specific  gravity  of  the  metal,  together  with  this  admeasurement,  it  fol* 
lows,  that  the  leaf  itself  is  1-882000  parts  of  an  inch  thick.  This,  how- 
ever, is  not.  the  limit  of  the  malleability  of  gold :  for  the  gold-beaters 
find  it  necessaiv  to  add  three  grains  of  copper  in  the  ounce  to  harden  the 
gold,  which  otherwise  would  pass  round  tJie  Irregularities  of  the  newest 
skins,  and  not  over  them.  In  using  old  skins,  which  are  not  so  perfect 
and  smooth,  they  proceed  so  far  as  to  add  twel?  e  grains. 
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LXXXVI. 

PrSCIPITATIOK  OF  GrOLD  FEOM  THE  EtHEREAL  SOLUTION 

BT  StJBEL. 

Pour  iome  of  the  Ethereal  solution  of  Gold  into  a  wine 
glass,  and  dip  theran  die  blade  of  a  new  penknife,  lancet  or 
razor ;  withdraw  the  inetirument,  itod  allow  the  Ether  to  eva- 
porate. The  blade  will  be  found  to  be  covered  by  a  very 
MWitUnl  Doat  of 'Gdd.  Acleui  ra^,  or  small  piece  of  very 
dry  spomgs^'  may  be  dipped  in  the  EUier,  and  used  to  moisten 
the  Uade^  with  the  same  result. 

i  In  this  ciee,  tfaefe  is  no  occasion  to  pour  the  liquid  into  a 
glass,  vhilA^nUBt  undoubtedly  lose  by  evaporation  ;  but  the 
rUg  or  sponge  nuiy  bb  moistened  by  it,  by  applving  them  to 
the  moutli  of  the  phial.  This  coating  of  Uola  wdl  remain 
on. the  Steel  for  a  great  length  of  time,  and  will  preserve  it 
from  rusting. 

Oiiemation.  This  is  the  way  in  which  swords  and  other  cutlery  are 
omamented.  Lancets  too  are  in  this  way  gilded  with  great  advantage, 
to  secure  them  from  rust 

Pebparatiok  of  Gold  Powder,  for  Gilding^     - 

.  Gold  powder  may  be  prepared  in  three  diflPerent  ways  :— - 
Put  into  an  earthen  mortar  some  Gold  leaf,  with  a  little 
honeyv  or  thick  gum-water ;  and  grind  the  mixture,  till  the 
Gold  is  reduced  to  extremely  minute  particles.  When  this 
is  done,  a  littlewaim  water  will  wash  out  the  honey  or  gum, 
leavii^  the  GoAA  behind  in  a  pulverulent  state. 

Anodier  way;  is  to  dissolve  pure  Gold,  (or  the  leaf)  in 
Nitro-muriatic  add ;  and  then  to  precipitate  it  by  a  piece  of 
Copper,  or  by  a  solution  of  SulpluU^  of  Iron  The  preci- 
pitate (if  by  Copper)  must  be  digested  in  distilled  vinegar, 
and  then  washecl,  (by  pouring  water  over  it  repeatedly)  and 
dried^     This  precipitate  will  oe  in  the  form  of  a  very  fine 

g>wder':  it  works  better,  and  is  more  easily  burnished  than 
old  leaf  ground  with  honey  as  above. 
The  best  method  of  preparing  Gold  powder,  is  by  heating 
a  prepared  Amalgam  of  Gold,  ^ee  Experiment  34.)  in  an 
open  clean  crucible  ;  and  continumg  the  strong  heat,  until  the 
whole  of  the  Mercury  is  evaporated ;  at  the  same  time,  con- 
stantly stirring  the  Amalgam  with  a  gloss-rod.  When  the 
Mercury  has  completely  left  the  Gold,  the  rejnaining  powder 
is  to  be  ground  in  a  Wedgewood's  mortar,  with  a  little 
water,  and  afterwards  dried.     It  is  then  fit:  for  use. 


OUfmamt.  Althoi^.  tl^ .  ]Mt^  mod^  of  tmMbg  fail  be^  'h^ 
giveti ;  the  young  chemist  cannot  be  too  much  reminded  of  the  dan^per 
attending  tiie  sublimation  of  mercury.  In  thi'tmiUl'way  here  described, 
it  is  impossible  to  operate  without  danger ;  it  Is  therefore  better  to  pre- 


pare it  according  to  the  former  dti;^op0|,than  to  risk  the  health  by  the 
latter.         .         , 

Prscipitation  o7  Metallic  Gold 

From  the  NUro-Murude,  on  Silk.'^ih,  mn^  ^.'by 

Hydrogen  Gas.' 

^  Inomerte  a  pfeoe of  ^faitft  SaliiH  SiHc^  oi* iroryiba flolutioii 
cxf  Nitro-maitftte  Of  (sold)  (ib  the  proporticm  of  o^  part  ioiP the 
Nitio  muriate  to  three  of  disuUed  water.)  Whilst  the  cmb- 
stance  to  be  gilded  is  still  wet^  immerse  it  in  a  jar  of  Hydro- 
gen gas ;  it  will  soon  be  covered  by  a  complete  coat  of  &old. 

Observation.  .  The  divisibility  of  gold  by  preci()itation  in  this  manner 
is  astonishing,  fyt  die  coating  »  hardfy  the  10  tnihionth  pai^  of  Itn  inch 
thidu 

LXXXIX. 


The  faregoii^  Experiment  may  Ibe  very  ^prettily  and  ad«f 
▼antageouily  Taried  aa  foUews : — Paint  flowinrs  or  other  orna- 
ments with  a  very  fine  camel  h^r  pencil  dipped  in  the  above 
mentioned  solution  of  Grold,  on  pieces  of  Silky  Satki,  &c«  &c, 
&C.  and  hold  them  over  a  Florence  flask,  from  which  Hydro- 
fi;en  gas  is  evolved^  during  the  decoiaaposition  of  water  by 
Sulphuric  acici  and  Iron  ^ngs.  Tne  painted  flowery  &c.  ia 
a  few  minutes,  will  shine  with  all  the  splendour  of  the  purest 
Gold.  A  coating  of  this  kind  will  not  tarnish  on  exposure 
to  the  air,  or  in  wmdiiiig. 

Ohtnations.  Porcelalbi  Is  g9ded  by.  ijaixing  nltronnuriate  of,  gM, 
gum  water,  and  pulverise  borax.  The  mixture  is  laid  on  by  a  bnush, 
an<d  the  porcelain  is  burnt  in  an  oven.  The  gofd  is  thus  revived  with 
great  aplenddor.  Porcelak  and  other  wares  may  be  platinised,  silvered, 
timied,  and  bronzed,  in  a  wnOar  manner* 

JLL>» 

REi)ucTioN  OF  Gold  to  its  metallic  stat£» 

By  immersing  SUk  dipped  in  Phosphoric  Eiher^  in  a  sobUion 

ofNUro-^nuriate  of  Gold. 

Immerse  a  white  Silk  or  Satin  ribbon  in  Phpsphoric  Ether. 
When  the  EtHer  has  evaporated,  (which  will  be  known  by 
the  smoking  of  the  Phosphorus  on  the  ribbon,)  immerse  it 
in  a  wine  glass,  oontaimng  a  solution  of  Nitro-muriate  of 
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Gold.     The  Gold  will  be  instantly  reduced  to  the  metallic 
state  all  over  the  Silk. 

xcx. 

RsDUOTioK  OF  Gold 

From  the  NUro-muruitic  SolttHon,  by  Phasphureied 

Hydrogen  Gas. 

Draw  figures  upon  a  piece  of  white  Silk  or  Ivory,  with  a 
solution  of  Nitro-muriate  of  Grold ;  and  in  this  state  expose 
it  to  an  atmosphere  of  Phosphureted  Hydro^n  ffas  contamed 
in  ajar.  Here  the  Hydrogen,  combining  with  the  Oxygen  of 
the  Oxide  of  Gold,  leaves  the  Gold  to  be  reduced  to  its  me- 
tallic state,  wherever  the  figures  may  have  been  pencilled. 

xcn. 

Reduction  of  Gold  to  the  metallic  state. 

From  ihe  Nitro  muriate^  by  Sulphurous  Acid  Gas. 

If  flowers,  &C.  are  painted  on  Satin,  Ivory,  &c  bj^  a  ca* 
mePs  hair  pencil  dipped  ip  a  solution  of  Nitro-muriate  of 
Grold,  as  described  m  the  foregoing  experiments ;  and  the 
substance  piunted  be  then  immersed  in  a  jar  of  Sulphurous 
acid  gas ;  the  flowers,  &c.  will  appear  with  all  the  metallic 
brilliance  of  the  purest  Gold. 

^  Observation^  The  sulphurous  acid  p^  is  converted  into  sulphuric  acid, 
by  abstracting  oxygen  from  the  oxide  of  gold :  the  metal  is  thus  precipi* 
fated  quite  pure  in  any  form  given  to  it  by  the  pencil 

XCIII. 

RxDucTioK  OF  Silver  on  Silk 

Immersed  in  a  solution  of  Nitrate  (^  Silver ^  by  exposure  to 

Sulphurous  Add  Gas. 

Paint  flowers,  &c.  on  a  white  silk  ribbon,  with  a  csmel^s 
hair  pencil  dipped  in  a  solution  of  Nitrate  of  Silver :  immerse 
this  whilst  wet  in  a  jar  of  Sulphurous  acid  gas,  b^  burning 
Sulphur  under  ajar  of  atmospheric  air.  The  pencilling  wiU 
assume  a  beautiful  metallic  brilliance. 

xciv. 
Paecipitation  of  Metallic  Silver 

From  the  Nitrate  upon  SUk^  by  exposure  to  a  stream  of 

Hydrogen  Gas. 

Immerse  a  white  silk  ribbon  in  a  diluted  solution  of  Nitrate 
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of  SiWer,  and  expose  it  whilst  wet  to  a  stream  of  Hydrogen 
gas ;  the  Silver  will  be  reduced  to  a  metallic  state  on  the 
■ilk.  If  flowers  or  figures  are  painted  on  Silk  with  this  so- 
lution, and  the  Silk  be  immersed  in  distilled  water,  they  will 
be  completely  silvered  over  when  exposed  to  a  stream  of 
thisgas. 

Obtertfaiian,  A  similar  brilliatit  efl^  will  follow  the  reduction  of 
f ilrer^  by  fubniittiiig  the  penciiied  spot  to  phosphureted  hydrogen  gas, 
and  phosphoric  ether. 

xcv. 

Metallic  Watbrino  ; 
Of^  Fer  Mane  MoM. 

This  is  an  article  of  Parisian  invention,  much  employed 
to  cover  ornamental  cabinet  work,  dressing  boxes,  telescopes, 
opera  glasses,  be.  &c.  and  is  prepared  in  the  following 
manner. 

Sulphuric  acid  is  to  be  diluted  with  from  seven  to  nine 
parts  of  water,  then  dip  a  sponge  or  rag  into  it,  and  wash 
with  it  the  surface  of  a  sheet  of  Tin.  This  will  speedily 
exhibit  an  appearance  of  crystallization,  which  is  the  Moir6. 

This  effect  however  cannot  be  easily  produced  upon  every 
sort  of  sheet  Tin,  for  if  the  sheet  has  been  much  hardened  by 
hammering  or  rolling,  then  the  Mmr^  cannot  be  effected  until 
the  sheet  has  been  heated  so  as  to  produce  an  incipient 
fusion  on  the  surface,  after  which  the  acid  will  act  upon  it, 
and  produce  the  Moir6.  Almost  any  acid  will  do  as  well  as 
the  Sulphuric,  and  it  is  siud  that  the  Citric  acid  dissolved  in 
a  suffiaent  quantity  of  water,  answers  better  than  any  other. 

Obtervaiioni.  The  moir^  has  of  l&te  been  much  improved  by  employ- 
ing the  blow  pipe,  to  form  small  and  beautiful  specks  on  the  surface  of 
the  tin,  previous  to  the  application  of  the  acid. 

When  the  moir6  has  been  formed,  the  plate  is  to  be  varnished  and  po- 
lished, the  varnish  beinf  tuited  with  any  glazing  colour,  and  thus  the 
red,  green,  yellow,  ana  pearl  coloured  moir^  are  manu&ctured. 

xcvi. 
Art  of  Platikg  Lookino  Glasses. 

This  art  is  erroneously  termed  Silverings  for,  as  will  be 
preseudy  seen,  there  is  not  a  particle  of  Silver  present  in  the 
whole  composition. 

dhi  Tin-foil,  fitly  disposed  on  a  flat  table.  Mercury  is 
to  be  {x>ured,  and  gently  rubbed  with  a  hare's  foot ;  it  soon 
unites  itself  with  the  Tin,  which  then  becomes  very  splendid, 
or,  as  the  workmen  say,  is  quickened:  a  plate  of  glass  is  then 
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<eautioasl  J  to  be  tlid  upon  the  Tin  leaif,  in  tuch  a  manner  ae 
to  sweep  off  the  i^undaat-  Memny»  which  ia  not  inoorpo* 
rated  with  the  Tin ;  leaden  weighto  ar^  then  to  be  pUu^ed  on 
die  glass;  and  in  a  little  time  the  quicksilverea  Tin^faii 
adheres  so  firmly  to  the  glass,  that  the  weights  maj  be 
removed  without  any  dancer  of  its  falling  off.  The  glan  thus 
coated  is  a  oommon  looUng-glass.  Al^ut  two  ounces,  of 
Mercury  are  sufficient  fpr  ooyering  three  square  fiset  of  glass. 

Observation,  The  succeu  of  t^. operation  depends  much  on  the 
deamefls  of  the  glass ;  and  the  leaf!  dirt  or  dust  on  its  surface  will  prevent 
the  adhesion  of  the  mtipao,  or  aflby. 

Oil  Gilqing  on  Wood. 

The  wood  must  first  be  covered,  at  primed,  by,  two  or 
three  ooatinffs  of  boiled  linseed  oil  and  Carbonate  of  lead,  in 
order  to  fill  up  the  pores,  and  conceal  the  irregularities  of 
the  surface,  occasionea  by  the  veins  in  the  wood.     When  th^ 
primia?  is  ^uite  dry,  a  thin  coat  of  gold^sice  must  bd  laid 
on.     This  is  prepared  by  grinding  together  some  red  Oxide 
of  Lead,  with  the  thickest  drying  oil  that  can  be  procured, 
and  the  older  the  better :  that  it  may  Vork  freely,  it  is  to  be 
mixed,  previously  to  being  used,  with  a  little  oil  of  turpen* 
tine,  till  it  is  brought  to  a  proper  consistence.     If  the  gold- 
size  is  good,  it  will  De  sufficiently  dry  in  twelve  hours,  more 
or  less,  to  allow  the  artist,  to  proceed  to  the  last  part  of  the 
process,  which  is  the  application  of  the  Gcidi    F6r  d^s  pm^ 

S)se  a  leaf  of  Gold  is  spread  on  a  oushioli  (fbm^ed  by  a  few 
Ids  of  flannel  secured  on  a  piece  of  wood,  about  ei^t  inches 
3tiare,  by  a  tight  covering  of  leather),  and  is  cut  mto  strips 
a  proper  size  by  a  blunt  pallet  knife ;    each  strip  being 
theu. taken  upon  the  point  ot  a  fine  brpsh,  is  appli^ea  to  the; 

Srt  intended  to  he  gilded,  and  is  then  gently  pressed  down 
a  ball  of  sofl  cotton ;  Uie  Gold  immediately  adheres  to 
3  sticky  surface  of  the  si2e,  and  after  a  few  minutes,  the 
dexterous  application  of  a  large^camel's  hairbrush  sweeps 
away  the  Iqos^  particles  of  the  Gold  leaf  without  disturbing 
tbe  TesU  Ip  &  day  or  tiiro,  the  size  will  be  completely  driec^ 
and  the  operation  will  be  finished. 

Observation.  The  adVantu;e8  of  this  method  of  gildmg  are,  that  it  is 
very  nmple^  very  durable,  and  fiot  readilv  imured  bv  changes  of  weather, 
even  when  exposed  to  the  open  air ;  and  when  soiled  it  may  be  deaned 
bjatitdq  warm  water  and  a  soft  brunh:    its  chief  employment  is  in  out* 


itor  work.    It8di«ldvwil«g»ify  tiiaiit  canttotbe  6iiiniahed>  and  thoie* 
fore  wants  the  high  lustre  produced  by.  die  following  method. 

XCTIXI. 

Abt  of  Gilding,  bt  Bubnishimc 

This  operation  is  chiefly  performed  on  picture  frames, 
mouldings,  headings  and  fine  stucco  work.  The  surface  to 
be  rilt  must  be  carefuDy  oorered'  with  a  strong  size,  made  by 
boiling  down  jneces  of  white  lather,  or  clippings  of  paVch- 
ment,  till  they  are  reduced  to  a  stiff  jelfy;  diis  coating 
being  dried,  eig^t  or  ten  more  must  tie  applied,  coiK 
sisting  of  the  same  size,  mixed  with  fine  Paris-plaster  or 
washed  ^halk ;  when  a  sufficient  liumlier  of  layers  have  been 
put  on,  varying  according;  to  the  nature  of  the  work,  and  the' 
whole  is  become  quite  dry,  a  moderately  thick,  layer  musf 
Be  applied,  composed  of  size  and  Armenian*  bble^  or  yellow: 
0:tiae  of  Lead :  while  this  last  is  yet  moist,  tlie  Gold  leaf  is 
to  be  pat  on  in  the  usual  manner;  it  will  immediately  adhere 
on  being  pressed  by  the  cotton  ball,  and  before  the  size  is 
become  perfectly  dry,  those  parta  which  are  intended  to  be 
the  most  brilliant  are  to  be  carefally  burnished  by  an  agate 
or  a  dog^s  tooth  fixed  in  a  handle. 

Obiervations*  In  order  to  save  the  labour  of  bumiahing,  it  is  a  com- 
mon^  but  bad  practice,  sUghtly  to  burnish  the  bnliiiot  partS/  and  to 
deaden  the  rest  by  drawing  a  brush  orer  them  dipped  in  size :  the  re- 
quired contrast  between  the  polished  and  the  unpoHmed  go\A  is  indeed  thus 
obtdncd;  but  the  general  effeet  ianrach  inferior  to  that  produced  hr 
the  regular  waj,  and  the  smallest  drop  of  water  foiling  on  the  sizopart 
oecasiona  a  stain.  This  lund  of  gilding  can  only  be  applied' on  ui-ooor 
i»ork>  as  rain,  and  eren  a  considerable  degree  of  dampness,  will  occarion 
the  gold  to  peel  off.  When'  dirty>  it  may  be  cleaned'by  a  soft  brush, 
with  hotspint  of  wine,  or  oil  of  turpentine. 

It  may  be  here  remarked  geDerally*  that  for  various  species  of  gilding,, 
an  article  known  by  the  name  of  Orsidue,  Dutch  metal,  butdi  Leaf  anl^ 
Dutch  Foil  is  very  fre^uenthr  used.    Bnt  the  substances  so  gilt  are  not 
required  to  retain  their  briUiancy  fot  any  length  of  time*    But  Whetr 
they  are  required  to  stand  some  time  they  are  gtn^railr  vamMied  to' 
protect  this  oompound  metal  from  the  actkm  of  theak.  •  'Ae  composilionf 
of  this  imitatbn  of  gold  leaf  is  not  generally  known ;  but  there  is  good^ 
reason  to  believe,  tl^t  it  is  extensively  manu&ctured  in  England,  as  hun- 
dreds of  tons  have  been  exported  to  India,  to  ornament  the  dresses  of  the 
females,  dancbg  gn^s,  priests  and  deities  of  that  country,  also  to  decorate' 
the  Hindu  temp£s«    In  England  and  elsewhere,  it  is  used  t>y  the  Jewa» 
to  ^[ild  picture  frames :  likewise  by.  the  lower  class  of  bookbinders  and, 
painters,  in  coarse  gilding.    It  is  also  put  on  ribbons,  and  on  toys,  dolls 
and  gmgerbreed  for  children :   but  the  use  of  this  poisonous  material  for 
^ding  ffingerbread  and  sweetmeats,  cannot  be  too  mueh  reprobated. 
This  hu  is  oertamly  serviceable  for  coarser  gilding,  where  larger  masses 
ace  wanted^  especially  where  it  is  to  be  seen  by  artificial  ligh^  as  in  the 
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afthefttm;  and  if  wett  Tttnialiedy  will  thcn^  In  a  grail 
answer  the  end  of  the  genuine  gold ' 


Aet  of  GiLBiira  Weitimos,  Dbawxnos,  tec 

On  Paper  and  Parchment. 

Letters  written  on  Tellum  or  paper  are  plded  in  three 
ways :  in  the'first,  a  little  size  is  mixed  with  tne  ink,  and  the 
letters  are  written  as  usual ;  when  they  are  dry,  a  slight  de- 
gree of  stickiness  is  produced  by  breathing  on  theniy  upon 
which  the  Gold  leaf  is  immediately  applied,  and  by  a  little 
pressure  may  be  made  to  adhere  witn  sufficient  firmness. 
In  the  second  method,  some  white-lead  or  chalk  is  ground 
up  with  .strong  size,  and  the  letters  are  made  with  this  by 
means  of  a  brush :  when  the  mixture  is  almost  dry,  the  Gold 
leaf  may  be  laid  on,  and  afterwards  burnished.  The  last 
method  is,  to  mix  up  some  Gold  powder  with  size,  and  to 
form  the  letters  of  this,  by  means  oi  a  brush. 

OUirvation,  It  is  supposed  that  this  latter  method  was  that  used  bj 
the  monks  in  Uluminating  their  missals,  psalters  and  rubrici. 

k  c. 

^  Art  of  Gildikg  the  Edges  of  Paper. 

The  ed^  of  the  leaves  of  books  and  letter  paper,  are 
plded,  whilst  in  an  horizontal  position  in  the  bookoinder^a 
press,  by  first  applying  a  composition  formed  of  four  parts 
of  Armenian  bole,  and  one  of  candied  sugar,  ground  together 
with  water  to  a  proper  consistence,  and  laid  on  by  a 
brush  with  the  white  of  an  egg.  This  coating,  when  nearly 
dry,  is  smoothed  by  the  burnisher ;  which  is  generally  a 
crooked  piece  of  agate  very  smooth,  and  fixed  in  a  handle.* 
It  is  then  slightly  moistened  .by  a  sponge  dipped  in  clean* 
water,  and  squeezed  in  the  hand.  The  Gold  leaf  is  now 
taken  up  on  a  piece  of  cotton  from  the  leathern  cushion,  and 
applied  on  the  moistened  surface.  When  dry  it  is  to  be  bur- 
nished by  rubbing  the  agate  over  it  repeatealy  from  end  to 
end,  taking  care  not  to  wound  the  surface  by  the  point  of 
the  burnisher.  A  piece  of  silk  or  India  paper  is  usually  in- 
terposed between  the  Gold  and  the  burmsher. 

Obiervation.  Cotton  wool  is  {^enerallv  used  by  bookbinders  to  take 
the  leaf  up  from  the  cushion  ;  being  the  best  adapted  for  the  purpose, 
on  account  of  its  pliability,  smoothness,  softness,  and  slight  moistness ; 
the  latter  of  which  properties  it  either  possesses  natural%^»  or  else  it  is 
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l^oi  to  k  fagr  lubbingagaintt  the  ftvehead:— •  Tcrjoommoo  pnurtioe 
with  bookbinderi. 

CI. 

AST  OF  GiLBIKG  LeATHXA. 

In  order  to  impress  eilt  figures,  letters,  and  other  marks 
upon  leather ;  as,  on  the  covers  of  books,  edsings  for  doors, 
&c. :  the  leather  must  first  be  dusted  over  with  very  finely 
powdered  yellow  rosin,  or  mastich  ffum.  The  iron  tools  or 
stamps  are  now  arran j;ed  on  a  rack  before  a  dear  fire,  so  as 
to  be  well  heated,  without  becoming  red  hot  If  the  tools 
are  letters,  they  have  an  alphabetical  arrangement  on  the 
rack.  Each  letter  or  stamp  must  be  tried  as  to  its  heat,  by 
imprintinfi^  its  mark  on  the  raw  side  of  a  piece  of  waste  lea- 
ther. A  uttle  practice  will  enable  the  workman  to  Judge  of 
the  heat  The  ^1  is  now  to  be  pressed  downwaras  on  the 
GoldJeaf ;  which  will  of  course  be  indented,  and  shew  the 
figure  imprinted  od  it  The  next  letter  or  stamp  is  now  to 
be  taken  and  stamped  in  like  manner,  and  so  on  with  the 
others ;  taking  care  to  keep  the  letters  in  an  even  line  with 
each  otJher,  lil  e  those  in  a  book.  By  this  operation,  the  resin 
is  melted ;  consequently  the  Grold  adheres  to  the  Leather ; 
the  superfluous  Grold  may  then  be  rubbed  off  by  a  cloth ; 
the  gilded  impressions  remaining  on  the  Leather.  In  this 
'as  m  every  other  operation,  adroitness  is  acquired  by 
practice. 

Obtervaiiom,  The  cloth  alluded  to  should  be  slightly  greMj,  to  re- 
tain the  gold  wiped  off;  (otherwise  there  will  be  great  waste  in  a  few 
months},  the  doth  wiU  thus  be  soon  completely  saturated  or  loaded  with 
the  gold.  When  thi^  is  the  case,  thes^  cloths  are  generally  sold  to  the 
refiners,  who  bum  them  and  recover  the  gold.  Some  of  these  afford  so 
much  gold  by  burning,  as  to  be  worth  mnn  a  gumea  to  a  guinea  and  a 
half. 

CII. 

Akt  of  Gildino  Glass  and  Pobcxlaim. 

Drinking,  and  other  glasses  are  sometimes  'gilt  on  their 
edges.  This  is  done,  either  by  an  adhesive  yamish,  or  by 
heat.  The  varnish  is  prepared  by  dissolving  in  boiled  lin- 
seed oil,  an  equal  weight  either  of  oopal  or  amber.  This  is 
to  be  diluted  Dy  a  proper  quantity  oloil  of  tunpenUne,  so  as 
to  be  applied  as  thin  as  possible  to  the  parts  ot  the  ^lass  in- 
tended to  be  gilt.  When  this  is  done,  which  will  be  m  about 
524  hours,  the  glass  is  to  be  placed  in  a  stove,  till  it  is  so  warm 
as  almost  to  bum  the  fingers  when  handled.  At  this  tem- 
perature, thc'varnish  will  become  adhesive,  and  a  piece  of 
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kaf  Gold  applied  in  the  uaual  my  will  immediately  ttiek. 
Sweep  off  tne  superfluous  portions  of  the  leaf;  and  when 
quite  oold,  it  may  oe  burnisoed^  taking  care  to  interpose  a 
piece  of  very  thin  paper  (India  papcsr);  between  the  GroU  and 
the  burnisher.  It  the  varnish  is  very  good,  this  is  the  best 
method  of  ^plding  glass^  as  the  Qold  is  thus  fixed  on  more 
evenly  than  in  any  other  way  :  ii  often  happens,  however,, 
when  the  varnish  is  but  indi^rent,  that  by  repeated  washing 
the  Gold'  soon  wears  off:  on  this  account  the  practice  ol 
burning  it  in,  is  sometimes  had  recourse  to. 

For  this  purpose^  some  Gold  powder  is  ground  with 
Borax,  and  in  this  state  applied  to  the  clean  surface  of  the 
glass,  by  a  camel*s  hair  pencil ;  when  quite  dry,  the  glass  is 
put  into  a  stove  heated  to  about  the  temperature  of  an  an* 
nealing  oven  ;  the  gum  burns  off,  and  the  borax,  by  vitri- 
fying, cements  the  Gold  with  great  firmness  to  the  glass  ^ 
after  which  it  may  be  burnished. 

Observation.  The  gilding  upon  porcelain  is- in  like  manner  fixed  hy 
heat  and  the  use  of  borax ;  aiul  thiB  kind  of  wacelbeing  neither  traa»» 
parent  nor  liable  to  soften,  and.  thus  injure  its  form  in  a  lowr  red  heat, 
IS  iree  from  the  risk  and  iiyury  which  the  finer  and  more  fiisible.kincl^ 
af  glass  are  apt  to  sustain  from  such  t|«atmetit. 


(    *3    ) 


CHAPTER  III. 

SXPBRIMSNTS  OK  THE  SEPARATION  OF  METALS  AND 
OTHER  SIMPLE  BODIES,  FROM  THEIR  NATURAL  OR 
ARTIFICIAL  COMBINATIONS. 


SB 


M, 


cm. 

Reduction  07  Metals  in  gxnebal. 

From  iheir  Oxidu* 


IX  an  ounce  of  any  metallic  Oxide  to  be  reduc^,  with 
an  ounce  cf  Charcoal  powder,  making  a  paste  with  Oil ;  (but 
tbia  ii  not  always  necessary ;)  put  the  wnole  into  a  crucible, 
aind  submit  it  to  a  strong  heat :  if  the  metal  be  volatile,  (as 
Arsenic,)  another  crucible,  is^  to  be  inyerted  over  the  one  con- 
taimng  the  compound ;  or  the  crucible  should  have  a  Ed 
luted  on.  The  metal  will  be  found  at  the  bottom  of  the 
crucible  in  the  form  of  a  button. 

ObttnaHom.    In  all  casei  of  reduction  of  metallic  oudes^  the  char- 
coal (or  whatevtr  subatance  is  heated  with  the  oxide^)  combines  with 
the  oxygen  of  the  oxide,  and  flies  off  ui  the  sUte  of  carbonic  acid  gas  ; 
and  the  metal  beinc  left  free,  falls  to  the  bottom  of  the  cruciUie*    For. 
tlua  reason  dMurooal  is  called  a  flux ;   the  meaning  of  which  is>  that  it . 
cansea  the  metal  to  flow  from  the  oxide ;  but  the  word  does  not  ooni^. 
aooitectideaof  itaoflioe.    In  the  lam  way  small  coals  are  mix^  with 
metallic  ores,  the  whole  is  submlttea  to  great  heat  in  A  fumace,  aods 
when  the  metal  ia  reduced,  it  is  allowed  to  run  off  by  an  apertuse,.  as 
btar^locs  from  a  foarrd. 

CIV. 

Metallic  Lsab  obtained  from  its  Oxides. 

Put  four  ounces  of  red  Oxide  of  Lead  with  one  ounce  and 
a  half  of  Charcoal  pcmder  into  a  crudbie^  stir  them  well 
together  with  a  stick,  so  that  die  colour  of  the  mixture  may 
be  a  dirty  brpwn.  Put  the  crucible  into  a  good  fire,  and 
fl^ve  it  a  red  beat  for  a  quarter  of  an  hour ;  when  sufficiently 
Headed,  pour  the  contents  of  the  crudble  into  any  mould ; 
the  Leaa  will  run  from  under  the  powder  on  the  top.  Here, 
tjiie  Qxygen  with  which  the  metal  h^  been  combing,  leaves^ 
xt,^  tp, attach  itself  to  the  Charcotal,  with  which  it  forms  Car^ 
bonic  acid  Gas :  the  Gas  flies  off;  and  the  Lead  from  being 
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deprived  of  its  Oxygen,  is  now  left  in  the  metallic  state  m 
beiore  oxidation. 

To  obtain  Lead  from  Glass,  break  a  bit  of  broken  cut- 
glass  tumbler  into  very  small  pieces,  and  put  them  into  a 
crucible  with  some  powdered  Charcoal  After  the  Glass 
has  been  fused  for  about  ten  minutes,  take  the  crucible  from 
the  fire,  and  pour  out  the  contents:  metallic  Lead  will  be 
found  amongst  them.  This  Lead  existed  previously  in  the 
Glass,  in  a  combined  and  transparent  state,  on  account  of 
the  action  of  the  Silica  and  Potass  on  its  Oxide ;  but  it  is 
now  recovered  in  an  opaque,  uncombined,  metallic  state, 
owing  to  the  abstraction,  by  the  Charcoal,  of  the  Oxygen, 
with  which  it  had  previously  been  combined.  Thus,  the 
Charcoal  is  concerted  into  Carbonic  Acid  Gas,  whilst  the 
metal  can  no  longer,  in  a  metallic  state,  be  acted  upon  by 
the  Silica  and  Potass.  All  Glass  called  double  fiint^  con- 
tains Oxide  of  Lead,  which  may  be  reduced  in  the  same 

As  metals  in  general  are  liable  to  Oxidation  by  a  damp 
atmosphere,  they  should  be  varnished  as  soon  as  obtained 
pure.     Copal  Varnish  is  the  best  for  this  purpose. 

Ofrfertw^ioM.  In  the  melting  of  lead,  a  ney  pellicle  of  dust  always- 
coren  the  surface,  when  it  is  exposed  to  toe  atmosphere ;  fer,  at  the 
temperature  required  for  keeping  it  in  fusion,  it  has  an  amazing  power 
in  decomposing  the  air.  Owing  to  tliis  rapid  oxygenation,  an  immense 
quantity  of  lead  would  be  annually  lost  to  the  plumbers  and  others,  were 
it  not  possible  to  reduce  the  metal  to  its  uncombined  state  :  or  to  gire 
it  a  fiirtlier  dose  of  oxygen,  and  thus  convert  it  into  the  yellow  or  the 
led  oxide.  This  super-oxygenation  is  accomplished,  by  expoiuig  the 
my  oxide  to  further  heat  for  a  considerable  time  in  a  reverberatory 
Simaoe;  it  will  thus  be  first  converted  into  the  yellow  oxide,  or  Mat* 
ticoif  and  then  into  red  lead,  or  Minium,  by  a  further  addition. 

In  the.  Isle  of  Anfflesej,  only  two  feet  below  the  surface  of  the  earth, 
there  is  a  .bed  of  yellowish  greasy  clay,  which  yields  from  60Q  to  1000 
pounds  weight  of  lead  from  each  ton.  Each  ton  of  this  lead,  in  its  tum^ 
yields  47  ounces  of  silver. 

cv. 

To  OBTAIN  FURE  CoBALT. 

Dissolve  the  ore  of  Cobalt  in  Nitrous  acid,  and  pour  into 
the  solution  some  Succinate  of  Ammonia,  as  loner  as  Succinate 
of  Iron  fidls  down.  Filter  this  solution,  and  £en  add  a  so- 
lution of  pure  Ammonia;  a  precipitate  of  Ammoniuret  of 
Nickel  will  now  fall  down;  filter  again,  and  pour  the  solu- 
tion into  an  evaporating  dish,  and  when  the  contents  are  re- 
duced to  dryness,  .heat  them  in  a  crucible  with  a  mixture  of 
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Charcoal  and  Oil.    The  Cobalt  will  be  fouiid  in  the  state  of 
a  metallic  button  at  the  bottom  of  the  crucible. 

To  obtain  Cobalt  from  Zaffre,  or  strewing  smalts,  (which 
is  the  Oxide  of  Cobalt  mixed  with  Silex)  put  an  ounce  of  it 
into  a  crucible  with  six  drams  of  pure  Soda,  and  pve  it  a 
tolerable  heat :  the  metal  will  be  found  reduced  at  me  bot- 
tom of  the  crucible.  Here  the  Silex  of  the  Smalt  combines 
with  the  Soda  to  form  Glass,  whilst  the  metal  is  deserted 
and  falls  to  the  bottom. 

ObsenMUions,  Cobalt  beiitf  one  of  the  very  ozidizeable  metals,  should 
be  vamishedj  to  preserve  it  trom  the  action  of  the  air. 

The  following  is  Mr.  Laguier's  method  of  treating  the  ores  of  cobalt 
and  nickel,  and  of  aeparatuig  these  metals  from  each  other: — ^Roast  and 
putverise  the  mineral  called  tpeiMt^  and  dissolve  it  in  nitric  acid ;  evapo* 
rate  the  solution  considerably,  that  the  arsenic  may  subside  in  the  form 
of  an  oxide ;  pour  into  the  remaining  clear  solution,  drop  by  drop,  some 
carbonate  of  soda  to  separate  the  arseniates  of  iron,  copper,  and  cobalt; 
till  the  precipitate  becomes  green ;  and  as  soon  as  this  appears,  the 
solution  should  no  longer  contain  any  other  metallic  matter  toan  arse* 
mate  of  nickel  dissolved  in  nitric  acid.  Than  decompose  this  arseniate, 
by  passing  a  current  of  hydrosulphuretted  gas  through  the  liquor,  till  it 
ceases  to  become  turbid ;  filter  the  liquor,  heat  it  to  drive  off  the  ex* 
cess  of  sulphuretted  hydrogen ;  and  lastly,  saturate  it  with  carbonate 
of  soda  to  obtain  a  pure  carboruUe  of  nickel, 

''We  treated  the  simple  carbonate  of  nickel  with  oxalic  acid«  to  separate 
any  particles  of  oxide  of  iron  that  might  have  remained  in  union  with  it 
"We  took  an  ounce  of  this  impure  oxalate  of  nickel  in  powder,  put  it 
into  a  stoppered  bottle  wilh  concentrated  ammonia,  and  shook  it ;  so* 
lutiou  took  place,  giving  a  very  fine  viq^et-blue.  This  solution  kept  ill 
a  dose  vessel,  deposited  in  a  few  days  very  fine  crystals  of  the  samt 
colour,  but  without  any  apparent  separation  of  its  constituent  partSk 
-We  observed,  however,  Uiat  when  a  portion  of  the  violet  ammoniacal 
solution  had'been  exposed  to  tiie  aur,  it  gradually  changed  to  a  green  sak 
as  it  dried,  bnt  surrounded  by  another  salt  equally  dry,  which  was  rose* 
coloured. 

We  therefore  dissolved  afresh  portion  of  the  impure  oxalate  of  nickel 
in  ammonia,  and  let  it  remain  exposed  to  the  air.  In  twenty-four  hours 
much  of  the  blue  colour  was  lost,  the  red  began  to  prevaU,  and  a 
copious  greenish-blue  sediment  fell  to  the  bottom.  On  further  exposure, 
we  observed,  that  hi  proportion  as  the  ammonia  was  dissipated,  the  8<h 
lution  became  redder,  the  sediment  increased,  and  its  colour  passed  into 
a  dark  green.  This  sediment  had  a  crystalline  form,  appearing  in  pel- 
licles of.  needled  and  silky  clusters  on  the  sides  and  bottom  of  the  vessel. 
In  three  days  the  separation  was  complete,  the  liquid,  now  of  a  deep 
rose-colour,  hardly  gave  any  ammoniacal  smell,  and  was  decanted  from 
off  the  crystalline  sediment.  The  latter  was  repeatedly  rinsed  with  hot 
water  without  dissolving  in  it,  in  the  smallest  degree. 

In  this  way  we  succeeded  in-  purifying  the  cobalt  completely ;  as  the 
red  solution  of  this  metal  retains  none  of  the  Dickel,  or  at  least  a  verj 
minute  quantity  which  separates  spontaneously  in  a  few  hours,  when  the 
red  liquid  is  largdy  diluted  with  water,  for  the  oxalate  of  nickel  is  al« 
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ni0tt  entirdy  insoluble  in  It.  Ihiett  it  ioMWhait  ihdte  -^ 
depriving  the  green  sediment  of  oxalate  of  riAtH  of-erery  Atom 'of  col 
To  effect  this^  it  must  be  dissolved,  aa  at  first,  widi  pure  amndnia, 
eicposed  to  the  air  till  the  green  Sediment  has  separated^  and  then  rinsed 
with  hot  water«  the  water  containing  the  cobalt,  becoming  slightly  rose- 
coloured,  and  the  insoluble  oxalate  Si  nickel  becoming  of  a  purer  green. 
A  repetition  of  this  ope^tion  two  ok:  three  tunes,  will  separate  every 
atom  of  the  oxalate  of  cobalt. 

At  first  we  employed  concentrated  ammonia,  which  made  the  exp^ 
fimenis  ¥adier  eipehsive,  but -we  found  that  a  more  dilute  ammonia 
would  answer  as  well.  The  mixed  oxalates  of  cobalt  and  nickel  should 
be  rubbed  with  it  in  a  mortar,  and  the  whole  should  then  be  poured 
ihto  a  phial,  and  ireqMnfty  ahlBften  tiU  the  Solutlion  is  complete,  which 
may  be  assisted  by  a  gende  heat.  When  the  ammonia  is  concentrated« 
Ae  casleur  is  violet ;  Init  bkie,  when  more  'dfiute.  Ttns,  by  exposure  tp 
-aiE,  iptodueesy  as  above  deknrlbed,  the^eiep  red  Solution  of  oxalate  of 
cobalt,  Which,  by -slow*  evaporation,  cryst^ftzes  in  fine  garnet-coloured 
luedlesy  which  at«  readily  soluble  hi  water,  but  more  so  when  heated. 
iAnoanmna  also  dissolves  these  crystals,  both  warm  and  cold,  and  the  solu- 
|ta  dote  not  deposit  an  atom  of  nickel,  which  is  a  mark  of  its  purity. 
./;When  this  oxslate  ef  cobalt  is  calcined,  it'  le^yes  a  deutoxide  which 
tiiaalves  in  vtpong  muriatic  acid,  with  disengagement  of  chlorine.  The 
atfhition  at  fitnt  is  green,  as  if  it  contained  iron  or  nickel,  but  this  colour 
is  only  owing  to  the  admixture  of  the  yello#  of  the  chlorine  with  the 
i»t«i«l  bhn  of  the  pure  muriate  of  cobalt ;  and  accordingly  the  liquid 
ISfomnei  «f  a  yery  pure  Une,  bb  soon  as  all  the  cobalt  has  belien  brought 
to  the  state  of  promxlde,  and  the  chlorine  is  expelled.  If  the  blue  mu- 
tiate  is  e«^dsea  to  the  air  for  several  -days,  the  excess  of  acid  is  dissi- 
pated, the  oolour  deepens  to  ikHiA,  and  in  tfane  would  probably  becom^ 
l«d>  as  happens  when  water  n  hdded. 

■  On.  the  oSier  hand,  when  the  Glutton  is  doncenttuted  by  a  gentlehelit. 
It  laines  a  oure  blue  colour,  and  leares  a  residue  df  the  same ;  which, 
on  the  addition  of  a  little  watet,  forms  a  rtose-coloured  solution.  This 
again  becomes  blue  when  heated^  ahij  inudi  concentrated,  and  then 
orysiadlizes  spontAnebusly  hilo  beautiAil  ruby-coloured  prisms.  Thcisb 
cvyvtals  of  muriate  «(  cobalt  are  not  deliquescent  if  piite,  nor  does  the 
fliMher*Kquor  yield  a  deliquescent  salt,  unless  the  air  is  extremely  motst^ 
or  unless  any  nickel  is  present ;  but  if  this  occurs,  the  liquor  becomes, 
green.  It  is,  therefore,  to  the  presence  of  nickel  that  the  supposed 
miquescence  of  muriate  of  cobalt  is  to  b(e  attributed. 

It  Appears,  therefore,  from  these  experiments,  that  cobalt  and  nickel 
brouffht  to  the  statii  of  oxalate,  and  treated  by  ammonia 'either  concen- 
tnted  or  diluted  with  two  parts  of  water,  may  be  s^p)Eirated  from  each 
other ;  and  we  conceiye  tnat  the  following  is  the  explanadon  of  what 
takes  nkoe  .^--»these  two  oxalates  are  chartged  by  solution  in  ammonia 
into  triple  salts  of  oxalic  acid,  ammonia  and  the  metallic  oxide.  What 
proves  it,  is,  that  after  their  extraction  and  separation,  they  both  give 
<Mt  ammonia  by  the  addition  of  potass.  But  the  ammoniacal  oxalate  of 
idskel  whidi  dissolyes  so  well  in  ammonia,  is  quite  insoluble  in  water ; 
and  on  the  other  hand,  the  corresponding  salt  of  cobalt  dissolves  readily 
both  in  aittBBOnia  atid  in  water.  *  Hence,  m  protxntion  as  the.  excess  of 
ammonia  eyaporates  by  expo^re  of  the  compound  solution  to  the  air, 
the  first  predpitato  that  falls  down  Is  tlie  triple  Salt  of  nickel ;  whilst  the 
salt  of  OMMdt  ienute  till  the  further  evaporatfon  of  the  mere  water  ne- 
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emary  toitc  sbltttion.    Thewfor%  it  is  of  advantage  not  to  wait  too  lonf 
beCbre  the  first  deposit  is  remored. 

As  a  proof  that  it  b  the  excess  of  ammonia  which  holds  the  oxalate  of 
nSekel  ia  solution,  it  may  be  added,  that  the  compound  soliitiou  will 
remain  unchnn|;cM3  for  tnontfat  in  a  vessel  hermetrically  aealed ;  or  if  they 
cryBtaBlae,  it  u  in  massi  and  without  any  vinble  Separation  of  one  salt 
^om  the  other. 

cvi. 

Pbocess  tor  obtaining,  pubb  Nickel. 

The.  following  process  is  repommended  by  Dr;  Thomson^ 
for'  procuring  pure  Nickel : — "  I  take  a  quantity  of  the 
"britue  reddia£  alloy;  well  known  in  comni^H^  by  the  name 
at8f^9.  This  alloy  is  chiefly  an  Arseniuret  of  Nick^, 
thoiij^  it  probably  contmns  also,  occasionally  at  least,  fieveral 
other,  metals.  Upon  the  J^peiss  tedticed  to  a  coarse  {k)wder; 
i  pour  a  quantity  of  diluted  Sulphuric  acid,  place  the  mixture 
in  a  Wedgewood  eraporating  dish  upon  a  sand  bath,  and 
add  thereouisite  quantity  of  Nitric  bcid  at  intervals,  to  ena*- 
blethe  acid  to  act  upon  the  sp^ss.  By  this  process,  I  obtain 
a  deep  grass-green  liquid,  "vniile  a  Considerable  quantity  of 
Arsemous  ado  remains  uncfissolved.  The  green  liquid,  care- 
fully decanted  off  the  * Arsenious  acid,  is  evaporate  on  the 
sand  bath,  till  it  is  sufficiently  concentrated  to  yield  crystals. 
It  is  then  set  aside  in  a  €Ool  place.  A  deposit  of  beautiibl 
crystals  of  Sulphate  of  Nickel  is  obtained.  By  concentrating 
the  liquid  still  further,  more  crystals  of  Sulpnate  of  Nickd 
fall,  bu(  after  a  certain  time,  the  liquid,  though  its  colour 
continues  still  a  dark  men,  refuses  to  yield  any  more  crys- 
tA  of  Sulphate  of  Niokd.  By  evaporating  k  to  the  rM}uired 
coDflistency,  and  then  setting  it  astde^  a  Y^y  abundant  die^ 
posit  is  made  of  an  apple^green  salt,  wbicii  adheres  vei!y 
nmljr  to  the  evaporating  dish.  I  took  thi»  matter  at  llrst^ 
from  its  colour,  to  be  Arseniate  of  Nickel ;  but  I  found  jt^  oii 
Examination,  to  be  a  double  salt,  oc^siiting  of  Sulphate-  <4* 
Niekel  and  Arseniate  of  Nickel,  united  together.  I  endeaf 
youred.to  get  rid  of  the  Arsenic  acid  by  mssolving  the  sfdt 
in  water,  and  causing  a  current  of  Sulphuretted  Hydrogen 

SIS  to  pass  through  it,  as  long  as  any  precipitate  appearedl 
y  this  method  I  threw  down  a  great  deal  of  Arsenic,  but 
on  filtering  and  evaporating  the  liquor,  it  was  still  converti^ 
into  an  apple-green  matter,  and,  of  course,  contained  Arsenici 
I  found  that  vhen  the  salt  was  dissolved  in  water,  the  liquid 
becanae  opaque,  owing  to  a  quantity  of  Arsenious  acid,  whteli 
separated  from  the  s^t.  The  liquid  being  i)ow  filtered,  (to 
get  rid  of  the  Arsenious  acid,)  and  properly  evaporated, 


48  8RFARATION  OF  METALS 

yielded  a  new  crop  of  crystals  of  Sulphate  of  Nickel.  These 
crystals  continuea  to  be  deposited  as  long  as  a  single  drop  of 
the  liquid  remained  unevaporated.  By  this  method  may 
the  whole  of  the  Nickel  in  the  speiss  I^  obtained  in  the  state 
of  Sulphate  of  Nickel.  This  Sulphate  is  quite  free  from  Ar* 
senic  or  Arsenious  acids,  for  the  presence  of  these  acids  pre- 
vents Sulphate  of  Nickel  from  crystallizine;.  But  for  greater 
security  1  dissolve  the  Sulphate  of  Nickel  in  water,  and 
crystallize  a  second  time. 

The  pure  Sulphate  of  Nickel  thus  obtained,  is  dissolved 
in  water,  and  decomposed  by  Carbonate  of  Soda.  The  Car- 
bonate at  Nickel,  when  well  washed  and  dried,  is  a  light* 
green  powder.  I  make  it  up  into  balls  with  a  little  (hI,  and 
enclose  them  in  a  Charcoal  crucible,  which  is  put  into  a 
Hessian  crucible,  the  mouth  of  which  is  covered  and  luted. 
It  is  now  exposed  to  the  greatest  heat  that  I  can  raise  in  a 
meltinff  furnace,  for  two  hours.  By  this  process  I  have  al- 
ways obtained  a  button  of  pure  Nickel  in  the  metallic  state. 

The  Nickel  thus  obtained  is  hard,  but  malleable,  and  very 
obedient  to  the  magnet     I  think  it  contuns  a  certain  mx>- 

Ertion  of  Carbon  in  combination  with  the  Nickel.     The 
itton  is  usually  surrounded  by  a  thm  dark  shining  cu- 
ticle, whidi  I  take  to  be  a  Carburet  of  Nickel.'^  . 

cvii. 

To  OBTAIN  SiLVXfi  IN  A  STATE  OF  PURITY. 

Pour  over  a  Shilling,  Half-crown,  or  even  filings  or  clip- 
pings of  Silver,  as  much  Nitric  acid,  diluted  with  water,  as 
willdissolve  them.  Into  this  solution,  repeatedly  immerse 
a  plate  of  polished  Copper,  as  long  as  a  precipitation  of  me- 
tallic Silver  takes  place.  After  each  immersion,  wipe  the 
precipitate  off  on  paper,  by  means  of  a  feather.  Some  of  the 
precipitate .  will  ftdl  to  the  bottom  of  the  vessel;  the  liquid 
must  accordingly  be  poured  off,  and  both  precipitates  put  on 
a  filter ;  and  distillea  water  poured  over  them  to  wash  away 
the  Nitric  acid,  &c. 

This  powder  is  now  to  be  boiled  in  a  solution  of  pure  Am- 
monia, in  a  Florence  flask,  placed  over  a  lamp,  to  dissolve 
any  Oxide  of  Copper  which  may  be  precipitated  with  the 
Silver ;  this  alkalme  solution  will  accordingly  have  a  blue 
tinge.  Now  filter  and  precipitate,  as  before,  and  pour  distilled 
water  over  the  powder  to  wash  away  any  remnant  of  Am- 
moniuret  of  Copper.    If  the  Silver  is  now  put  into  a  dean ' 
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crudble  and  heat  be  applied,  it  may  be  obtained  in  a  mass, 
eitfier  by  moulding  or  otherwise. 

To  obtain  pure  Silver  from  Luna  Cornea,  or  fused  Muriate 
of  Silver,  put  into  a  clean  crucible  one  ounce  of  this  sub- 
tftanoe^  and  when  in  a  state  of  fusion^  mix  with  it  three 
ounces  of  Carbonate  of  Soda,  deprived  of  its  water  of  crys- 
tallization :  submit  them  to  a  good  heat ;  when  the  whole 
has  been  fused,  let  the  mixture  cool ;  and  when  cold,  let  it 
be  broken ;  the  Silver  (about  six  drachms  in  vdght)  wiU  be 
finind  in  a  metallic  state. 

Ob§ervaiion$,  The  PersiaQ  mode  of  purifying  sQver  it  as  follows  ;^ 
it  was  related  and  illustrated  in  the  LaiMratoiy  of  the  Royal  Inftitutioa^ 
by  Oostad  Muhammed  All.  A  sort  of  basiD  is  made,  either  by  ezca- 
▼ating  the  ground,  or  hj  arrang^ing  stones  ia  a  circle.  This  is  from  nine 
to  tweWe,  or  fourteen  uchei  wide,  and  is  incomplete  at  the  side,  in  one 
place,  for  the  reception  of  the  fuel,  which,  by  its  combustion,  is  to  jmelt 
the,metal.  The  fuel  consists  of  two  large  and  long  logs  of  wood,  which 
are'  placed  with  their  ends  in  the  aperture  on  the  edge  of  the  basin. 
Hiese  ends  are  lighted  ))y  pitting  a  little  burning  fuel  on  than,  snd  then 
the  blast  from  a  pair  of  bellows  is  directed  to,  and  over  the  firs«  so 
as  to  dhntct  the  flame  and  heat  into  the  basin,  in  the  manner  hideed,  of  a 
kne  Uow-pipe.  Lead,  containing  silr«r,  or  fanpuie  silver  with  lead, 
is  then  placed  in  the  baiiii,  wliich  being  soon  melted  and  heated  by  the 
flame,  is  purified  as  by  common  cupellation.  The  litharge  is  forced  off 
to  the  sides  as  it  is  formed,  and  is  either  absorbed  or  lost.  As  the  wood 
boms  away  before  the  jet  of  air,  the  logs  are  thrust  onwardi,  until  all  is 
consumed ;  then  fresh  k^s  are  appliM,  if  neecssaiy,  or  the  process  ic 
stopped,  as  may  be  found  expedient. 

CVIII. 

To  OBTAiif  Chuomicm  feom  Cuiottic  Acid. 

Make  a  paste  of  four  drams  of  the  dry  crystals  of.Chrp- 
xaic  Acid,  eight  drams  of  Charcoal,  and  four  drams  of 
OiL  Put  the  paste  into  a  crucible,  and  submit  it  to  a  con- 
siderable heat  The  Oxygen  of  the  add  will»  with  the  Char- 
coal and  Oil,  form  Carbonic  Acid,  and  the  metal  will  be  re- 
duced at  the  bott<nn  of  the  crucible.  Chromium  is  a  brittle 
light  metal,  of  a  greyisli  lustre. 

.  Obiervatum,  One  of  the  most  important  of  the  oAetalliferoui  sub- 
Stances  met  with  by  Doctor  Hibbert  of  Manchester,  in  his  recent  tour 
through  the  Shetland  Isles,  was  that  very  valuable  one  the  granular 
chromaie  qfiron,  which  he  found  in  masses  of  considerable  size.  This 
mineral^  in  those  countries  where  it  is  fimnd  'm  quantities,  is  employed 
to  fiinush  the  chromic  acid,  which,  when  united  to  the  oaide  ot  lead, 
forms  chromale  of  ]ead>  a  very  beaut^  and  much  esteemed  yellow 
pigmcat 
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cm. 

Tq  PROcuftx  ANxxMomr  fkom  ths.  Sulphui^rt. 

Powder  the  Suli>luM:et  in  m  iron^mprtar,  «ticl  Bubautk  (9 
oanaideri^Ue  heAt  ia  i^  omoible,  to.  diriFe  off  the  Sulpbw. 
Then  mix  it  with  ita  Qwn  weight;  of  Uiiok  fluK»  mi  40«w 
glv«  it  a  ytro^g  heat^  A  buttoiv  of  AiHimony  will  bn  found 
at  the  bottom  of  the  crudble.  Pura  Atttimouy  sbioat  Uke 
Silyar.    Ita  specific  gravitj  ia  6.800. 

• 

Observations.  Andmooj  Is  found,  natfr^  and  comfahiedy  In  manv 
countries  of  Europe.  AUqy^  with  other  metal^  it  hnnn  a  part  of  kfA- 
metal^  and  printers' typct.  Preparations  of  it  ai:e  used  in  Medicine.  U 
Is  saidy  tliat  wlien  mizML  with  tlte  food  of jpig9>  it  not  only  remorea  dia- 
easa  from  these  anifnels,  liut  tliat  it  also  fattens  them.  Basil  Valentine, 
a  German  menlr-,  knowhig'this  circumstance,  administered  it  to  some  of 
his  brothertiood  in  the  coit^ent ;.  but  instead  of  being  fattened  by  lt»  they 
dM. 

ex. 

Ta  FimPY  Copper* 

Four  9Pme  diluted  Nitric  Acid  ovei?  gome  filinga  of  Cop- 
p«r»  in  a  decanting  fflass,  and  make  a  satuvated  solution  bj 
pouring  in  moK  arid,  if  required,  or  putting  in  more  Copper 
if  the  add  will  diasolve  it  Now  immerse  pieces  of  Iron, 
until  predpitation  ceases,  and  wipe  the  metallie  Copper  off 
into  tne  lii^uid  aa.  fast  as  it  is  geiwfated.  When  no  more 
will  predpitate,  allow  the  liquid  to  settle,  and  decant  it  when 
dear :  pour  more  water  on  the  predpitate  to  wash  it  Now 
put  it  into  a  crudble  and  submit  it  to  a  strone  heat.  A  but^ 
ton  of  very  pure,  Ccpper  will  bq  found  aV  uie  bottom.  A 
similar  precipitation,  may  be  made  from  a  solution  of  Sul- 
phate of  Copper. 

ObssrvoHoi^  Capper  iaprofure4  firani  iU  ote  in  the  Isle  of  ioigleseyv 
in  the  following  manner: — ^The  ora  is  first  brokeii  in  small  pieces^  and 
then  piled  up  in  heaps  between  two  walls^  twenty,  thirty,  or  My  yards 
in  length,  and  covered  oyer  with  flat  stones,  which  are  cemented  toge- 
ther, llie  heapa  are  then  sat  an  fire,  and  the  snlp^ur  is  sublimed  in 
chimneys  made  for  that  purpose,  and  preserved  finr  sale»  These  heaps 
continue  three  or  four  months  burning,  according  to  their  size ;  some  are 
so  large  (about  two  thousand  tons  ia  weight)  as  to  require  ten  months. 
The  ore  being  now  reduced  in  weight,  is  waaked.  The  water  of  which 
waahing  being  a  sohiliixiof  sulphiSe  of  copper,  ia  precipitated  liy  all  sorts 
of  old  iron. 

Pure  coaper  is  gtaaraUy  oblalned  by  using  the  solution  of  sulpliate  of 
copper  waiah  ia  lodged  as  the  bottom  of  a  bed  of  ore  ui  a  copper  mine. 
This  sohilioo  is  drawiL  upi  and  pouted  iittopils  where  all  kinds  of  old  iron 
are  thrown.  The  iron  attracts  the  sulphuric  acid,  and  is  thus  in  tea 
dissolved ;  but  a  thick  crust  of  metaUic  copper  is  first  precipitated  on 
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it  TUm  b  acetfed  off  and  iiiied :  tin  iron  is  then  thrown  in  again  to 
|M«ci|]ilate  mora*  Thia  it  npeatedly  dona  until  the  iron  is  entire]/ 
wailed ;  thai  ia^  dis8ol?ed  bj  the  aulphuric  acid.  .Precipitation  of  cop* 
per  on  hroo  in  the  laige  wa/j  ia  alao  practised  in  Ireland  and  llungarj. 
lite  purest  copper  is  always  obtained  in  this  way. 

Native  copper  is  cpenerally  found  in  Siberia.  An  entire  mass  haa  been 
found  in  the  BrazUs,  weighing  9^66^  pounds.  It  is  now  in  Lisbon.  A 
large  mass  was  also  recently  found  in  the  bed  of  the  river  Onatanagaii, 

'  in  the  United  States  of  America.  Notwithstanding  the  number  of  cop« 
per  mines,  particularly  in  Wales^  tOl  about  the  year  1T30,  roost  of  the 
copper  and  brass  ulauslls  for  eulinar^  and  othir  purposes  Used  in  Uiis 
Gountnr,  were  imported  from  Hamburgh  and  HoUand,  being  procured 
from  the  manufactories  of  Germany ;  even  so  late  as  the  year  1 7  JO,  copr 
per  tea-kettlts>  aaucepansr  and  pots  of  all  sites  Were  imported  in  large 
quantities ;  but  through  the  peraeveriag  industrr  and  enterprising  spirit 
of  onr  miners  and  manufacturars,  these  imports  nave  become  tot^ly  uf^ 
necessarv.  The  discovery  of  the  new  copper  mines  in  Derbyshire  and 
Wales  about  the  year  1773>  contributed  to  the  extension  of  the  manufac- 
ture in  this  country,  aAd  it  is  calculated  that  the  annual  value  of  the  ex- 
ports of  oopper  and  brass  is  not  less  than  S«A0O,00Ol.  and  that  the  number 
•f  persoM  employed  in  the  dilfisrmt  branches  and  stages  of  these  manu- 
facturtg  is  not  less  than  6000.  One  of  the  richest  lodes  of  copper  that  has 
been  seen  ibr  man^  years  past,  has  lately  been  discovered  in  the  neighbour- 
hood of  Padstow  m  Cornwall;  it  is  a  nne  grey  ore,  three  feet  tli£k,  and 

*  worth  from  80  to  lOOl.  per  &thom,  and  isonly  fifteen  feet  below  the  sur- 
fiioe  of  the  earth,  while  the  levels  are  such  as  to  admit  with  ease  of  an 
adit  at  forty  fathoms.  Rocks  of  grey  ore  are  to  be  seen  on  the  spot,  of 
two  cwt  each,  and  worth  40 1.  per  ton.  Very  extensive  mines  of 'copper. 
have  lately  been  discovered  in  different  parts  of  Ireland,  which  bid  fair 
to  become  a  source  of  great  wealth  to  tnat  country.  In  the  county  of 
Wicklow,  there  is  an  extent  of  country  nearlj^  ten  miles  in  length,  (reach* 
ingfrom  (be  mountain  in  which  gold  has  lieen  found,  from  N.  W.  to 
S.  e!.}  m  whidi  Asttnct  veins  of  copper  have  been  dliicovered.  Copper 
ore  Of  a  very  rich  ouafity  has  alto  been  discovered  in  the  county  o/ Wex- 
ford. The  bilk  <»  Alien,  of  KiUs,  and  of  Ktllmaroy  contain  several  valu* 
able  veins. 

Copner,  both  in  its  native  and  combined  states,  fike wise  the  ores  and 
salts  Of  other  metals^  may  be  gratuitouslv  viewed  at  all  times  in  the  great 
Saloon  of  the  Brkish  Museum ;  where  they  are  arranged  in  glass  cases, 
according  to  a  generic  plan,  thus  Salts  of  Copper,  Salts  of  Silver,  Salts 
qfliime,  ^c.  ^x.  Sfc,  The  arrangement  and  magnificence  of  the  whole, 
whilst  they  do  honour  to  the  science  of  the  country,  reflect  great  credit 
on  the  juflgement  of  the  managers.  Specimens  of  almost  a&  these  mi* 
nerals,  in  a  state  of  great  perfection,  form  also  an  important  part  of  the 
Sf  hieralogical  and  Geological  collections  sold  by  Mr.  Ma  we,  in  the 
Strand,,  London.  Mr.  Mav^e  is  in  nossession  of  a  piece  of  pure  native 
gold,  partly  combined  with  pieces  ot  silex.  This  specimen,  which  he 
found  whilst  travelling  in  the  Brazils,  is  much  worn  by  roHing  in  a  river, 
perhaps  for  many  aj^es.  It  contains  now^  aa  much  pure  goid  as  may 
be  corned  into  30  gumeas. 

Copper  exists  in  considerable  abundance  in  nature  ;  It  is  found  na- 
tive; alloyed  with  other  metals;  combed  with  sulphur;  in  the  state 
o£  oxide ;  and  in  that  of  salt  It  is  not  unfrequently  met  with  in  the 
native  state,  sometimes  oystalBzed  in  an  arborescent  form,  ancl  some* 
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times  in  more  regular  fiffuret.  Copper  exiiti  native^  alloyed  with  gold 
and  *Uver.  The  most  abundant  ores  of  copper  are  the  kulphuveta^  and 
of  these  there  are  a  considerable  variety,  exJubitinff  various  colours,  and 
various  forms  of  crystals.  In  the  state  of  oxide  it  has  been  found  in 
Peru  of  a  greenish  colour  mixed  witii  white  sand.  In  the  state  of  salt, 
copper  is  combmed  with  the  sulphuric  and  carbonic  acids,  forming  na- 
tire  sulphates  and  carbonates  ofcopper. 

CXI. 
To  OBTAIK  PURE  ISON  FSOM  CaIT  IeON. 

Cast  Iron  is  a  compound  of  Iron^  Charcotd,  and  Oxygen. 
To  free  it  from  the  two  latter,  the  cast  Iron  must  be  fused 
"with  its  weiglit  of  quicic  Lime  in  a  strong  crucible.  It 
should  be  frequently  stirred  tm.  The  pure  malleable  Iron 
will  be  found  at  the  bottom.  The  heat  must  be  150  degrees 
uf  Wedgewood.  The  Charcoal  or  Carbon  of  the  cast  Iron 
combines  with  the  Oxygen  of  the  atmosphere  and  of  the 
Iron,  forming  Carbonic  Acid,  which  attaches  itself  to  the 
Lime,  forming  Carbonate  of  Lime,  and  thus  the  pure  Ixxm 
is  set  free. 

OhtervaiioM,  In  the  large  way^  the  aude  or  cast  iron  is  hiCroduced 
into  a  furnace,  where  it  is  melted  by  the  flame  of  combustibles,  which 
is  directed  to  its  surface ;  and  while  it  is  in  a  state  of  fusion  it  is  con- 
stantly stirred,  that  it  may  be  brought  uniformly  ui  contact  With  the 
air.  At  last  it  swells,  and  gives  out  a  blue  flame,  and  when  this  is  con- 
tinued for  about  an  hour,  the  iron  begins  to  acquire  consistency,  and  at 
last  becomes  solid.  Whilst  it  is  hot,  it  is  removed  from  the  furnace, 
and  hammered  and  rolled  by  the  action  of  machuiery.  It  is  then  pure 
iron,  of  the  specific  gravity  of  8.000.  This  is  what  is  ordinarily  termed 
pure  tron,  though  it  really  still  contains  a  small  portion  of  carbon,  Mr. 
Jennings,  the  patentee  of  the  new  Mariner's  Compass,  is  the  only  cheinist 
who  has  obtauied  it  in  the  state  of  absolute  purity ;  it  will  not,  then,  give 
fire  when  struck  with  flint.   His  process  is  not  accurately  known. 

Native  iron  has  been  found  in  many  parts  of  the  world.  The  new 
nation  lately  discovered  by  Captain  Ross,  were  in  the  habit  of  usinr 
knires  and  spears  struck  off  from  an  immense'pieoe  of  native  iron,  whi(£ 
lay  on  the  ^ound.  Thesa  instruments,  from  tne  uncivilised  state  of  the 
poor  inhabitants,  were  not  forged,  but  struck  into  something  like  shape, 
Dy  hammering  them  with  stones.  This  proves  the  iron  to  be  nure.  In 
the  Ifetersbuxgh  Museum,  there  is  a  piece  of  native  iron,  whicn  weighs 
upwards  of  1,900  pounds. 

A  mass  of  native  iron  was  discovered  in  the  Brazils  in  1784.  It  is 
about  seven  feet  long,  four  wide,  and  two  thick ;  but  of  an  irregular 
shape.  Mr.  Murray  calculates  its  weight  1 4,000  |x>unds.  It  ezlimited 
a  crystallttie  structure,  and  was  disposM  to  break  in  octafaiedrons,  tetra^ 
hedrons,  or  the  rhomboids  formed  by  their  junction.  It  was  magnetic 
by  induction,  like  common  iron ;  and  composed  of  nineU-six  parts  of 
iron,  with*  four  |>arts  of  nickel.  These  mosses  are  supposed  to  have  been 
of  meteoric  origin.  Iron  and  nickel  are  always  found  to  be  component! 
of  meteoric  stones. 
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A  man  of  natire  inm>  wdghing  iipw«rd<  of  three  thousalid  pounds; 
discovered  Mvenl  yean  ago  on  toe  banks  of  Bed  RiTer  in  Louisiana,  is 
now  in  the  coUection  of  the  Historical  Society  in  the  New  Yorl:  Insti* 
tution.  Its  shape  is  imrgulary  inclining  to  OTifomi ;  its  surfoce  deeply 
indented,  and  oorered  by  an  oxide  of  iron,  and  it  is  much  broader  at  the 
bottom,  where  it  has  rested  on  tlie  earth,  th^at  the  top,  inclining  some-  ' 
what  in  the  manner  of  a  cone.  By  several  experiments  which  have  been 
made  upon  different  pieces  of  it,  there  appears  to  be  .a  want  of  unifor- 
mity in  its  quality,  some  parts  being  very  malleable  and  ductile,  while 
others  possess  nearly  the  hardness  of  steeL  It  is  susceptible  of  the 
Lighest  polish,  and  is  said  to  contain  some  niclLeL  This  mass  of  iron  was 
found  about  one  hundred  miles  above  Natchitoches,  on  Red  River,  on 
one  of  those  rich  and  extensive  prairies  so  common  to  that  part  of  the 
country ;  and  about  twelve  miles  from  the  banks  of  the  river. 

Iron  and  copper  are  both  verv  apt  to  be  scaled  by  heat,  and  thereby 
lose  greatly  in  weight.  S4  cwL  of  pure  plate  copper  will  not,  when  manu^ 
factured  into  tea-kettles,  panf,  &c.  give  above  S3  cwt«  Si  cwt  of  bar 
iron  will  give  a  ton,  when  split  into  rods ;  but  taking  into  consideration 
all  iron  and  steel  wares,  fitmi  a  needle  to  an  anchor,  it  is  estimated 
tjlist  30  cwt  of  bar  iron  will,  at  an  average,  yield  a  ton  of  wares. 

30  cwt.  of  cast  iron  is  reduced  to  20,  when  it  is  to  be  made  into  wire ; 
and  86  to  22,  when  it  is  to  be  made  into  bar  iron.  Steel  suffers  much 
less  loss  of  weight  in  being  hammered,  than  iron  does.  Cast  steel  does 
not  lose  above  two  parts,  and  bar  steel  not  above  4  in  100,  when  drawn 
into  the  shape  of  razors,  files,  &c 

cxn. 

To  REDUCE  ZlHC  FftOH  ITS  Oli^ES. 

Mix  two  ounoed  of  powdered  Calamine  Stone  (which  is 
partly  an  Oxide  and  partly  a>  Carbonate  of  Zinc)  with  an' 
ounce  and  a  half  of  powdered  Charcoal  and  half  an  ounce  of 
quick  Lime.  Let  tne  mixture  be  rammed  into  a  crucible, 
and  submitted  to  a  strong  heat :  the  metal  will  be  reduced, 
and  may  be  run  into  a  mould.  Here  the  Charcoal  combines 
with  the  OxTgen  of  the  Oxide  to  form  Carbonic  acid,  which 
ffies  off;  and  the  Lime  at  the  same  time  combining  with  the 
Carbomc  acid  of  the  Carbonate,  leaves  the  Zinc  m  its  me** 
tallic  state. 

Obiervati<m$»  Zinc  bears  a  mat  resemblance  to  lead ;  only,  that  it 
is  more  hard  and  sonorous,  ana  less  midleable  in  the  common  way  of 
working:  but  a  Sheffield  manufacturer  has  lately  proved  thatthb  metal 
can  be  drawn  into  wire,  and  rolled  into  sheets  of  from  24  to  30  inches 
wide,  and  iirom  6  to  S  feet  long,  from  which  sheets,  it  is  manufoctured 
into  pipes  for  steam,  warm  air,  rain  water,  and  undergroirad  conveyance ; 
as  well  as  Into  pumps,  milk  bowls,  linings  for  cisterns  and  a  very  great 
variety  of  Other  artioM.  Zinc  does  not  melt  so  easily  as  tin  or  lead,  but 
more  easily  tiban  silver  €S  copper.  In  a  degree  of  beat  just  sufficient  to 
mth  it,  it  bums  away  mto  a  kind  of  grey  ash  without  l)CMig  inflamed ; 
and  in  a  strongcf  heat  it  bums  with  a  yellowish  blue  or  green  flame, 
itselfinto  a  white  earth,  which  b  driven  off  by  the  violence  of 
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Oiierwai!t».    the  Allowing  u  ■  figure  sf  the  ■[^Mntuf . 


it  tht  fiinwee ;  a,  the  tubamiUiiiing  potut ;    c,  tlv  cap  orin 
~~eDttheeKape  of  the  poiMriiun;  d,  sMiitglaM  tube,  bariiig  i  „ 
of  mercui?  (■)  to  pteveat  the  escape  of  DotaiaiuDt  in  the  (tate  of 


E)r«itthee«cipe  of  the  polMriiun;  d,  a  MitglsM  tube,  bariiig  agli 
le  of  mercui?  (■)  to  piWent  the  escape  of  DotaiaiuDt  in  the   ' 
vumuT :  F,  fire  lute,  to  prerent  tbe  fuiion  of  tlw  metallic  tube 


Tbe  above-mentioned  imtfaod  for  obtaining  potasnum,  i»u  inrented  bj 
the  4Bte  Mi.  Smithaon  TeanaaL 

cxiv. 

To  OBTAIN  PITBE  PlATIHDH. 

A  new  method  of  purifjing  Platinum  has  been  discovered 
by  the  Marquis  of  Ridolfi,  ciuculated  to  diminish  the  price 
ui  that  most  useful  metal.  His  proceu  is  as  follows :-— Se- 
parate from  crude  Flatina,  such  forego  bodies  as  con  b» 
.  detected  by  the  eye,  and  wash  the  remainder  in  diluted 
Muriatic  Acid.  Now  fuse  it  with  four  times  its  weight  of 
X^ad,  and  throw  the  melted  Alloy  into  cold  water.  The 
Alloy  is  then  to  be  pulverised  in  an  iron  mortar,  and  mixed 
with  an  equal  weight  of  Sulphur.  Now  throw  the  mixture 
into  a  Hessian  crucible,  previously  heated  to  whiteness,  and 
put  on  a  lid  or  cover.  Keep  the  wlit^e  in  a  red  heat  for  ten 
minute&  When  cold,  a  brilliant  metallic  button,  cootiuniDg 
Platinum,  Lead,  and  Sulphur,  will  be  found  under  the 
scorae.  To  this,  add  a  hitle  more  Lead  and  fuse  again. 
The  Sulphur  will  now  separate  from  the  scoria,  and  on 
Alloy  of  Platinum  and  Lead  will  be  found  at  tbe  bottom. 
Heat  this  button  to  whiteness,  and  in  this  state,  strike  it 
on  an  anvil  with  a  hot  hammer,  till  the  whole  of  the  Lead 
is  pressed  out 
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C6#ehw/toiif,  Platiiium  thus  prepared,  »  maUeaUe  and  ductile^  Yihff 
the  bett  platinum  obtained  by  more  expensive  processes.  Its  specific 
graritj  is  99.630.  On  account  of  its  impenetrability  to  adds  in  general, 
platinum  ?  efsels  an  used  in  the  manufacture  of  sulphuric  add ;  also  for 
manj  puipcMea  in  the  chemical  Laboratory.  From  its  great  inftisibi- 
lity,  it  is  used  in  making  the  touch  holes  aud  flash  pans  of  fire  arms* 


It  is  presumed  that  the  for^^oinffexperiments  will  suffidcntW  excm- 
TJQif  the  mode  of  redudng  metals  ncm  their  ores  and  other  combinationa. 
Further  experiments  on  this  subject  would  be  superfluous.  A  list  of 
the  metals  with  the  degrees  at  which  they  melt,  will  be  found  hi  the 
Chapter  On  the  Sxpansiom  if  fiodies  kg  HeaL 

CBAaACTxaisne  Provbbtiis  of  Sslehiom.    ' 

A  new  substance  has  been  discorered  by  M.  Berzeliiis,  which  has 
the  properties  of  a  metal,  combined  with  those  of  sulphur,  to  so  great  a 
degree,  that  it  might  be  supposed  to  be  a  new  spedes  of  Sulphur.  In 
its  reguline  state,  it  has  a  brilliant  metallic  lustre  on  the  external  sur- 
face;, with  a  tinge  of  red :  the  fracture  is  vitreous  like  that  of  sulphur* 
but  with  a  very  brilliant  lustre,  of  a  grejr  cclour.  At  the  temperature 
of  boilinff  water  it  is  softened,  and  at  a  higher  temperature  it  melts  :  it 
tna^  be  mstilled  at  a  temperature  approacUng  to  that  of  bdling  mercury. 
Its  gas,  with  which  the  neated  part  of  tlie  vcisel  may  be  filled,  ia  yellow, 
exactly  like  that  of  sulphur.  If  it  be  sublimed  hi  a  large  vessel,  it  is 
fieposited  in  the  form  of  flowers,  of  the  colour  of  dnnabar,  which  are  not, 
however,  in  the  state  of  an  oxide^  During  its  cooling,  it  preserves  for 
some  time  a  certain  decree  of  fluidity,  so  that  it  may  be  moulded  be- 
tween the  fingers,  md  be  drawn  mto  threads.  The  threads,  when 
drawn  out  to  a  great  degree  of  fineness,  if  held  between  the  eye  and  the 
light,  are  transparent,  and  of  a  ruby  cobur;  while,  by  reflected  light, 
they  exhilat  a  brilliant  metallic  lustre.  Its  anal<^  to  tellurium  has 
induced  him  to  give  it  the  name  of  sblbkium. 

It  combines  with  metals,  and  generally  produces  a  reddish  flame. 
The  alloys  have  commonly  agr^  colour,  and  a  metallic  lustre.  The 
selenuret  ofpotasshmi  dissolves  m  water  withMit  evolving  apy  gas,  and 
produces  a  nuld  of  a  red  odour,  which  has  the  taste  of  hydrosulphuret 
of  pptasi.  If  diluted  muriatic  add  be  poured  upon  the  selenuret  of  po^ 
tassium,  a  selenuretted  hvdrogen  gas  is  disengaged,  which  is  soluble  in 
water,  and  precipitates  all  metallic  solutions,  eveu  those  of  zinc  and  iron. 
The  gas  has  the  odour  of  sulphuretted  hydrogen  gas,  when  it  is  diluted 
with  air :  but,  if  it  be  breathed  less  diluted,  it  prMuces  a  painful  sensa- 
tion in  the  nose,  and  a  violent  mflammation,  ending  m  catarrh,  which 
continues  for  a  considerable  length  of  time. 

Sdenium  combinea  with  the  alkalies,  both  in  the  humid  way  and  by 
AisioD :  these  combinations  are  red.  llie  nelenurets  of  barytcs  and  of 
lime  are  also  red,  but  they  are  insoluble.  It  also  dissolves  in  melted 
wax,and  bi  the  fiit  oils :  the  solutions  are  red,  but  have  no  hepatic  odour. 
There  exist  also  hydroselenurets  of  the  alkalies  and  of  the  earths.  Sde- 
nium'  nuy  be  dissolved  in  nitric  add  by  the  assistance  of  heat :  the  solu" 
tion,  when  evaporated  and  sublimed,  yields  a  mass  crystallized  in  needles, 
which  is  a  pretty  strona  add :  it  has  a  pure  add  flavour,  and  forms 
specific  salts  with  the  ukalies,  earths,  ana  metallic  oxides.  The  seleiiic 
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•ctd  is  soluble  m  water  and  in  alcohol :  its  oOMUMtams  wkb  poUsf  and 
ammwiia  ared^queseent:  the  latter  u  deeocapoaed  bj  Are,  water  la 
gfren  out,  and  the  lelenmiD  ia  reduoed.  The  telenatsa  of  baiytea  and 
of  lime  are  aohible  in  water.  The  aelenic  add,  ntied  with  muriatie 
add,  is  deeompont  d  by  zinc^  and  the  aelenium  is  precipitaied  ia  the  foam 
of  a  red  powder.  By  stiiphurettad  hjrdrogan  gaa  an  oiange^jreilow  pre- 
cipitate is  thrown  down* 

CoaSIGAUEUM. 

'  A  new  mineral  earth  has  been  latdy  foond  m  Ooraioay  thought  to  be 
impregnated  with  portidea  of  |^d.  Bt  chemical  operation,  Tases  hare 
l»een  made  of  it,  for  table  semces,  and  it  is  found  4o  vie  in  colour  an^ 
lustre,  with  the  finest  vennillion.  The  naane  «f  Coriiea^rum  has  been 
ffiven  to  it ;— it  has  the  propertj  cf  not  discolouring  while  stuffs,  which 
u  not  always  the  case  with  goU,  the  most  purified  and  refined. 

Prepaeatiok  or  Chaecoal. 

Charooal  is  usually  obtained  for  chemical  purposes,  by 
harning  pieces  of  wood  in  barrel  crucibles.  The  Cbarooal 
is  to  be  well  protected  from  the  action  of  the  air  bv  day  and 
sand,  with  which  the  mouth  must  be  covered,  llie  longer 
It  is  kept  hot,  the  better,  as  a  greater  proportion  of  foreign 
matters  will  be  thus  expelled.  When  made,  the  Charcoal 
should  be  preserved  in  ground  stoppered  bottles,  to  prevent 
an  absorption  of  idr. 

To  prepare  very  pure  Charcoal,  cut  a  piece  ot  hard  oak 
into  slips  about  half  an  inch  thick,  and  tnen  into  cubes  or 
dice.  Irut  about  two 
or  three  dozen  of 
these  dice  into  an 
earthen  retort  of  the 
annexed  figure ;  and 
submit  them  to  a 
strong  heat  in  a  fur- 
nace. A  considerable  auantity  of  volatile  ttMtter  will  come 
over ;  and  this  will  be  me  case  until  the  wood  is  completely 
charred.  When  the  volatile  matter  has  ceased  to  come  over, 
stop  up  the  opening  in  the  retort  by  a  jnece  of  pAper,  then 
take  off  the  retort  and  put  it,  still  stopped  up,  in  a  cool 
place.  When  cold,  witndraw  the  poper^  End  let  the  Char- 
coal cubes  fall  into  a  wide-mouthed  bottle  which  has  a  glass 
stopper.  Take  care  when  taking  any  out,  not  to  leave  the 
■topper  out  fcNrmore  than  two<Nr  three  seconds. 

Ofrjemo^tQnf.  The  indestructibiltty  of  diarcoal  is  well  Icnown-  Wil- 
lich  aays  that  there  stiUl  exists  ^bft*T^^  made  of  com  in  the  days  of 
Csnar,  which  is  m  so  complete  a  state,  that  the  wheat  may  be  distm- 
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l^uiehed  from  the  rye.  The  Bishop  of  Landaff,  in  his  Chcmieai  Etiaya, 
relates  that  the  beams  of  the  theatre  at  Hercuhmeiin  weve  eonreried 
into  charcoal  bj  the  lava  which  orerflowed  that  city;  and  during  the 
lapse  of  seventeen  hundred  years  the  diarcoal  has  reimuiied  as  entire  at 
if  It  had  been  formed  but  yesterday.  The  inoomiptibflitT  of  charooai 
was  known  in  the  most  ancient  times ;  the  famous  temple  9t  Epbesua 
was  built  upon  wooden  piles,  which  had  been  charred  on  the  outside  to 
preserve  them ;  and  Dr.  Robinson  siatea,  that  about  the  middle  of  the 
18th  century^  a  quantity  of  oaken  ttidces  were  found  in  tiie  bed  of  tiie 
Thames,  in  the  vt;ry  spot  where  Tacitus  says  that  the  Britons  fixed  a 
vast  number  of  such  stakes,  to  prevent  the  passage  of  JuKur  G»sar  and 
his  army.  They  were  charred  to  a  consideral)le  depth,  retained  thck 
form  completely,  and  were  firm  at  the  heart. 

It  appears  stranffe,  that  two  substancet  so  dissimilar  aa  charcoal  and 
the  purest  diamona,  should  be  in  every  thing  but  eztemal  appearance^ 
precisely  the  same.  Newton  suspected  this,  and  Lavoisier  n  If  79> 
proved  the  combustibflity  of  the  diamond*  In  the  Philosophical  Trans^ 
actions  lor  179r,  is  lidlated  Mr.  Snfthsoh  Xennant's  process  for  proving 
the  identity  of  tlie  two  substances.  He  says ;  ^  It  wiH  appear  from 
the  following  experiments,  that  the  diamond  consists  entiray  <Mf  diar- 
coal, difienng  from  the  usual  state  of  that  substance  only  by  its 
crystallized  form.  From  the  extrone  hardness  of  the  dlaaaondy  a 
stronger  degree  of  heat  is  required  to  inflame  it,  wlien  exposed  mersly 
to  dr,  than  can  eanly  be  applied  in  ckae  vessels,  except  by  means  of  a 
stronff  burmng  lens ;  but  with  nitre  its  combustbn  may  lie  effi!cted  in 
a  moderate  h^.  To  expose  it  to  the  action  of  heated  nitre  free  fi:om 
extraneous  matters,  a  tube  of  gold  ^was  procured,  wUdi  bv  bavioff  one 
end  closed,  might  serve  the  purpose  of  a  retort,  a  glass  tube  being  a&pted 
to  the  open  end  for  collecting  the  gas  produced.  To  be  certain  that  the 
gold  vessel  was  perfectly  closed,  and  that  it  did  not  contain  any  unper- 
ceived  impurities  which  could  occasion  the  production  of  fixed  air,  some 
mtre  was  heated  in  it  till  it  had  become  alkaluie,  and  afterwards  dissolved 
out  by  water ;  but  the  solution  was  perfectly  free  from  fixed  air,  as  it 
did  not  affect  the  transparency  of  lime-water.  When  the  diamond  was 
destroyed  in  the  gold  vessel  by  nitre,  the  substance  wliich  remained  pre- 
cipitated lime  from  Kme-water,  and  with  acids  afibrded  akroos  imd  fixed 
air ;  and  it  appeared  solely  to  consist  of  nitre  portly  decomposed,  and  of 
aerated  rikah. 

In  order  to  estimate  the  quantity  of  fixed  air  which  might  be  obtained 
from  a  given  weight  of  diamonds,  8(  grs.  of  small  diamonds  were  weight 
with  great  accuracy,  and  being  put  into  the  tube  with  \  oz.  of  mtre, 
were  kept  in  a  strong  red  heat  for  about  an  hoiur  and  a  half.  The  heat 
beinr  gradually  increased,  the  nitre  was  in  some  degree  rendered  alka* 
line  oefore  the  diamond  began  to  be  infaned,  by  which  means  almost 
all  the  fixed  anr  was  retain^  by  the  alkaU  of  the  nitre.  The  air  which 
came  o?  er  was  produced  by  the  decomposition  of  the  nitre,  and  contained 
80  little  fixed  air  as  to  occasion  oaly  a  very  riight  precipitation  from 
lime-water.  After  the  tube  had  oocued,  the  alk^e -matter  contained 
in  it  was  dissolved  in  water,  and  the  whole  of  the  diamonds  were  found 
to  have  been  destroyed.  As  an  add  wouM  disengage  nitrous  air  fixxn 
this  solution  as  well  as  the  fixed  air,  the  quantity  of  the  latter  could  not 
ID  that  manner  be  aecuratelf  determined. 

To  obviate  this  inconveidence,.  the  fixed  air  was  made  to  unite  with 
calcareous  earth,  by  pouring  into  the  alkaline  solution  a  suffidoit  quan« 
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ttty  of  a  tafurattd  ioluiion  of  marble  in  marine  add.  The  vemd  which 
contained  them  being  doted,  was  left  imdisturbed  till  the  predpitate 
had  fallen  to  the  bottom,  the  Mlntion  baring  been  previouahr  heated 
that  it  might  aubiide  more  perfectly.  The  clear  liquor  being  found,  by 
meani  of  Time-water,  to  be  ^uite  free  from  fixed  air,  was  carcnilly  poured 
off  from  the  calcareouc  precipitate.*  The  ressel  used  on  this  occasion 
was  a  glass  globe,  baring  a  tube  annexed  to  it,  that  the  quantity  of  the 
fixed  air  might  be  more  accurately  measured.  After  as  much  quick- 
ailrer  had  been  poured  into  the  glass  globe  contaming  calcareous  pred- 
pitate as  was  necessary  to  fill  it,  it  was  inverted  in  a  ressel  of  the  same 
fluid.  Some  marine  add  bdng  then  made  to  pass  up  mto  it,  the  fixed 
air  was  expelled  from  the  calcareous  earth ;  and  in  this  experiment,  (m 
which  2i  grs.  of  diamonds  had  been  employed,)  occupied  the  space  of  a 
fittle  more  than  10.1  oz.  of  water.  The  temperature  of  the  room  when 
the  air  was  maasured,  was  at  54®,  and  the  Wometer  stood  at  about 
S9.8  inches. 

From  another  experiment  made  in  a  similar  manner  with  1  ^.  and  a 
half  of  diamondi^  the  an*  obtained  occupied  the  moe  of  6.18  oz,  of  water, 
accordmg  to  which  proportion  the  bulk  of  the  nxed  air  firom  8  and  {  gr. 
would  hare  been  eoual  to  10.3  oz. 

The  quantity  of  nxed  aur  thus  produced  by  the  diamond,  does  not 
differ  much  from  that  which,  acoordinff  to  M.  Laroisier,  might  be  ob- 
tained from  an  equal  weight  of  oharoou." 

In  addidon,  MorreAu  burnt  diamonds  in  oxygen  gas,  by  means  of  a 
lens ;  and  obtamed  no  product  of  combustion  sare  carbonic  add  gas. 
He  also  conrerted  soft  uon  uito  sted,  (carbuivt  of  iron,)  by  cementmg 
it  with  the  diamond.  To  eflfect  this^  he  secured  a  diamond  with  some 
filings  of  iron,  in  the  centre  of  a  piece  of  soft  iron,  and  putting  in  an  iron 
atopper.  The  whole  properlr  endooed  in  a  crudUe  was  exposed  to  the 
heat  of  a  blast  furnace,  by  wnich  the  diamond  disappeared,  and  the  me- 
tal was  friaed,  and  converted  into  a  small  mass  or  button  of  cast  sted. 

The  only  perceptible  difference  between  diamond  and  charcoal,  (ea* 
oept  those  of  form,  texture,  and  colour,)  is,  that  the  latter  contains  a 
small  portion  of  hydrogen :  and  the  great  inflammability  of  charcoal  in 
comparison  with  diamond,  must  be  owing  to  its  want  of  compactness. 

Fourcroy  states  that  diamonds  are  usually  found  in  an  ochreous  rellow 
earth,  under  rocks  of  grit  stone ;  they  are  likewise  found  detached  in 
torrents,  which  hare  carried  them  firom  thdr  beds.  They  are  seldom 
found  above  a  eertdn  size.  The  sorereigns  of  India  reserre  the  largest, 
in  order  that  the  price  of  ibis  article  may  not  fidL  Diamonds  hare  no 
brilliancy  when  dug  out  of  the  eardi,  but  are  corered  with  an  earthy 
crust. 

When  washed,  they  exhibit  a  sort  of  phosphoric  or  ritreous  silrfiwe, 
which  they  preserre  until  pdished.  Mr.  Mawe  found  several  m  the 
Brazils  of  various  sizes.  Some  of  these,  of  the  size  of  filberts,  may  be 
seen  at  his  repository  m  the  Strand.  Though  rather  opaque,  they  are  of 
great  use  in  the  state  of  powder  for  polishing  gems. 

*  If  much  water  had  remained,  a  considerable  portion  of  the  fixed  air 
would  have  been  absorbed  by  it  But  by  the  same  method  as  that  de^ 
scribed  above,  I  observed,  that  as  much  fixed  air  might  be  obtained  from 
a  solution  of  mineral  alkali,  as  by  adduig  an  add  to  an  equal  quanti^ 
of  the  same  kind  of  alkali 
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CXVI. 

To  oBTAiK  Phosphorus. 

Put  half  a  pound  of  pulverised  Phosphoric  acid  into  aa 
earthen  retort  with  the  same  quantity  of  Charcoal,  previously 
mixed  together :  the  beak  of  the  retort  must  be  a  long  one^ 
and  u  to  be  immersed  in  a  basin  of  cold  Water.  Place  the 
retort  in  a  fiimace,  gradually  heated,  by  putting  in  a  small 
portion  of  fuel  at  first,  and  by  adding  more,  until  at  last  a 
white  heat  is  obtained.  Here  the  Phosphoric  Acid  will  be 
decomposed,  giving  out  its  Oxygen  to  tne  Charcoal,  which 
is  thus  converted  into  Carbonic  Acid  Gas :  this  Gas  ascends 
through  the  Water,  and  as  it  contains  minute  portions  of 
Phosphorus,  (particularly  if  the  distillation  be  rapid,)  com- 
bustion &ill  take  place  as  it  arises  from  the  surface  of  the 
Water.  The  Phosphorus  will  come  over  in  a  fluid  state, 
and  will  fall  down  in  congealed  drops  to  the  bottom  of  the 
barin.  When  these,  and  the  Gas,  cease  to  come  over,  sepa- 
rate the  mparatus,  and  examine  the  neck  whether  any  Phos- 
phorus aoheres  to  its  internal  surface :  thb  is  to  be  removed 
Dy  plunging  it  into  hot  Water.  All  the  Phosphoric  drops 
may  be  afterwards  brought  to  unite,  by  heating  them  in  a 
vessel  of  Water.  It  is  then  to  be  preserved  in  stopped  phials 
containing  Water. 

Ohiervations,  The  process  reeommended  bj  Fourcroy  and  Vauque- 
lin,  is  as  followa.    Take  a  quantity  of  burnt  bones,  and  reduce  them  to 

Eowder.  Put  100  parts  or  this  powder  into  a  porcelain  or  stone- ware 
ason,  and  dilute  it  with  four  times  its  weight  of  water.  Forty  parts  of 
sulphuric  acid  are  then  to  be  added  in  smaU  portions,  taking  care  to  stir 
the  mixture  after  the  addition  of  each  portion.  A  violent  cServescence 
takes  place,  and  a  great  quantity  of  air  is  disengaged.  Let  the  mixture 
remain  for  twenty4our  hours,  stirrinf^  it  occasionally,  to  expose  every 
part  of  the  powder  to  the  actiop  of  the  add.  The  burnt  bones  consist  of 
the  phosphoric  acid  and  lime ;  but  the  sulphuric  add  has  a  greater  affi- 
nity for  the  lime  than  the  phosphoric  add.  The  action  of  the  sulphuric 
add  uniting  with  the  lime,  and  the  separation  of  the  phosphoric  add, 
occasion  the  effinrveaoenoe.  The  sulphuric  acid  and  the  lime  combine 
together,  being  insoluble,  and  ftU  to  the  bottom. 

Now  pour  the  whole  mixture  on  a  doth  filter,  so  that  tha  liquid  part, 
which  IS  to  be  recdred  in  a  porcelain  yessel,  may  pass  through.  A  white 
powder,  which  is  tlie  insoluole  sulphate  of  lime,  remdns  on  the  filter. 
After  this  has  been  ref^tedly  washed  with  water,  it  may  be  thrown 
away ;  but  the  water  is  to  be  added  to  that  part  of  the  liauid  which 
passed  through  the  filter.  Take  a  solutbn  of  acetate  of  lead  in  water, 
and  DOur  it  gradually  into  the  liquid  in  the  porcelain  bason.  A  white 
powder  £ills  to  the  bottom,  and  the  acetate  orlead  must  be  added  so  long 
as  any  precipitation  takes  place.  The  whole  is  again  to  be  poured  upon 
a  filter,  fnd  tke  white  powder  which  remains  is  to  te  wefl  washed  and 
dried. 


AKATIOM  OV  aUBSTAVCBt 

The  dried  powder  if  then  to  be  mixed  with  one-eizth  of  Its  weight  of 
diarcoal  powder.  Put  thii  mixture  into  an  earthenware  retort,  and 
place  it  in  a  nnd  bach,  with  the  bealt  piunged  into  a  ressel  of  water. 
Apply  lieaty  and  let  it  be  gradually  increaaed,  till  the  retort  becomes  red 
hot.  As  the  heat  increases,  ak-bubbies  rush  in  abundance  through  the 
beak  of  the  retort,  some  of  which  are  inflamed  when  they  come  in  con* 
tact  with  the  av  at  the  surfine  of  the  water.  A  substance  at  kst  drops 
Mt  sfaoMfav  to  mdted  wmx»  which  congeals  imder  the  water.  This  k 
phosphorus. 

To  have  it  quite  pure,  mek  it  m  warm  water,  and  strain  it  several 
ttmes  through  a  piece  of  duunoy  leather  under  the  surface  of  the  water. 
To  mould  It  into  stids,  tale  a  fflase  fiinnei  with  a  long  tube,  which 
must  be  stopped  with  a  cask.  FiU  it  with  water,  and  put  the  phoaphoM 
roa  into  it  Immerse  the  Junnel  In  boiling-  water,  ana  when  the  phos* 
phorus  is  melted,  and  flows  mto  the  tube  of  the  funnel,  plunge  it  into 
cold  water;  and  when  the  phosphorus  has  become  solid,  remove  the  cork, 
and  push  the  phosphorus  from  the  mould  with  a  piece  of  wood.  Thus 
pienared^  it  moat  oe  preserved  fai  ch)se  vesael8,'Contaimttg  pure  water. 
.  When^  phosphorus  is  pevieetlj  pure,  it  is  semi-transparent,  and  baa 
the  consistence  ef  wax.  It  ia  so  soft,  that  it  may  be  cut  with  a  knife. 
Its  specific  gravity  is  from  1.T7  to  2.03.  It  has  an  acrid  and  disagree- 
aUe  taste,  and  a  pecoliar  smelly  somewhat  resembfing  garlic. 

When  a  stick  of  phosphorus  is  broken,'  it  exhibits  wam^  appearaseB 
ai  crystallixatieiv  The  crystak  are  needle  shaped,  or  long  octanedrous  ; 
but  to  obtain  them  in  theu-  nM>st  perfect  state,  the  surface  of  the  phos- 

Shorus,  fust  when  it  becomes  solid,  should  be  pierced,  that  the  internal 
miid  pnosphorus  msv  flow  out,  and  leave  a  cavity  for  their  formation. 
When  phesphoma  is  exposed  to  the  light,  it  becomes  of  a  reddish  o»» 
lour,  which  appears  to  be  an  incipient  combustion.  It  is  therelbre  ne* 
cessary  to  preserve  It  in  a  dark  place.  At  the  temperature  of  99^  it  be- 
comes liqmd»  and  if  air  be  entirely  excluded,  it  evaporates  at  219*  and 
boils  at  554*.  At  the  temperature  of  43*^  or  44*,  it  gives  out  a  white 
smoke,  and  is  luminous  in  the  dark.  This  is  a  slow  combustion  of  the 
phosphorus,  which  becomes  more  rapid  as  the  temperature  is  raised. 
When  phosphorus  Is  heated  to  tiie  temperature  of  148*  it  takes  fire, 
bmms  w?th  a  Inrtght  flame,  and  gives  out  a  great  quantity  of  white  smoke. 
Phosphonis  enters  into  combination  with  oxygen,  nitrogen,  hydrogen, 
aad  caibonw 

CXVII. 

PbEPABATION  of  BoftON. 

Mix  together  in  «  glas^^tube,  two  parts  of  Potasaum  and 
one  of  Boracic  Add,  which  has  been  preriomly  melted  ahd 
powdered :  submit  the  tube  to  a  gradual  heat,  until  it  attains 
to  the  temperature  of  300"  Fahr.  when  the  composition  be- 
ooBiiag  red  hot,  the  eomUnation  of  the  Oxygen  of  the  Bo. 
ntcic  Acid  with  the  Potasaum  will  be  perfect,.and  the  Boron 
left  free.  When  the  tube  is  cold,  the  whole  is  to  be  washed 
out  with  Water,  and  placed  in  a  wine-glass  or  other  proper 
lecdver :  Muriatic  Acid  is  then  to  be  .poured  into  it,  until 
the  newty.feraied  Potass  i^  saturated.     The  whole  of  the 
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KquU  wthea  to  be  pl«oed  upon  a  nmsHn  filter,  go  a  ribbed 
funnd.  The  Salt,  (which  is  a  sohitioii  of  Muriate  o(  Potass^) 
will  filter  through,  and  leave  the  Baron,  irhich  requires  to 
haT«  aome  mora  Water  pasted  throa^  it,  in  order  to  wash 
of  any  remnant  of  die  saline  adution.  When  the  Botmi  ia 
taken  ofF,  it  maj  be  gradnaUj  dried  m  m  watch-gtaea. 

'Oheroatwn.  Tilt  solution  of  murlats  of  potass  Is  to  be  kept  for  ers- 
ponitioD,  and  tbe  formadon  of  s  solid  ssk,  wbick  may  be  of  use  b  ftv^ 
Cher  expfffiments. 

crvni. 
To  paocuas  Iobinb. 

Dirni  Qght  ouncea  of  pulrerized  Kelp  in  a  quart  ofWateF, 
and  fflter  it  through  Paper. .  Evaporate  it  br  a  gentle  heat, 
in  a  Wedgewood's  vessel,  the  Muriate  of  Soda  will  be 
fivmed  into  crystals  at  the  bottom.  Mix  fionr  ounces  of 
Sulphuric  Acid  with  the  uncrystallized  solution ;  and  bcnl 
it  for  abottt  five  minutes :  next  put  this  mixture  into  a  tu- 
bnlatedreCort  with  four  ouncea  of  the  bha^k  Oxide  of  Manga- 
nese, andpkce 
the  whole  over 
a  lamp  ;  let  a 
receiver  be  at- 
tached to  it,  ac- 
cording to  the 
annexed  figure, 
(a,  the  stand ; 
(, retort;  c^re- 
oaTer;d,lamp; 
#,  stand  for  re* 
oeiTer  ;£  tubo- 
Uere  oT retort; 
gf  beak  of  re^. 
tort  vrhere   it 

enters  the  receiver ;  *,  tubulure  of  veoaver.)  The  Iodine 
wiD  soosi  rise  in  the  fonn  of  a  violet-coloared  vapour,,  and 
be^  condensed  on  the  sides  of  the  receiver  in  dwk  shining 
ipi<»ilse,  something  like  Plumbago.  Preserve  it  in  a  phia^ 
hairioig  aground  stopper. 

CtMnaiianu  Iodine  was  ducoreted  in  Paris,  by  a  saltpetre  manu- 
fiMBturer,  wko  observed  a  rsfiid  corosioq  o£  his  metal  pots  m  preparing 
difiarent  sorts  of  sta^wacd^  which  he  used  in  makioff  carbonate  of  loda. 
The  following  U  the  impievsd  method  of  obtamina  lidiQS,  aa  describea 
by  M.  Van  Moos. 
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,  **  V^t  ndoce  the  rough  kelp  to  powder,  and  pan  It  through  A  hair  ^m? e  ; 
when  it  is  uot  dry  enough  to  be  pidyerised,  we  pound  it  well  in  a  mor- 
tar with  water  and  make  it  boil  for  half  an  hour,  stirrin|[  it  conUnuaDy 
with  an  iron  ipatula ;  we  then  filter  the  mixture^  and  set  tt  to  evaporate, 
taking  care  to  lift  up  with  a  skimmer  the  salts,  a  certain  quantity  of 
which  tlie  hot  lye  allows  to  be  deposited.  If  evaporated  till  orystaOi- 
zation  takes  place  by  coolinfr*  the  salts  become  confounded,  and  a  great 
deal  of  lodate  remains  adhenng  to  the  crystals. 

The  crystals,  liowerer  weak  may  have  i)een  the  lye  in  which  they  are 
formed,  are  always  impreffnated  with  iodate,  which  is  in  a  state  of  such 
strong  combmation,  that  these  crystals,  although  perfoctly  dried,  redden 
strongly  with  sulphuric  acid.  It  is  better,  thmfore,  to  allow  the  salt  to 
be  deposited  in  the  hot  lye,  where  the  muriates  are  not  much  more  so- 
luble than  in  the  ^Id  one,  and  where  the  lodate  remains  a  much  longer 
time  in  solution.  The  salt  on  bebg  separated  from  the  lye,  and  whil^  it 
is  still  hot,  should  be  spread  on  a  hair-sieve,  where  it  majr  dry  itaelf. 
When  about  half  of  the  salt  has  been  dried,  it  is  put  aside  m  order  to- 
be  afterwards  pulferised  and  washed.  The  cTaporation  is  continued 
with  the  same  preeaution— that  is  to  say,  removing  the  salt  in  propor- 
tion as  the  crystals  are  formed,  until  it  ceases  to  form  any  more.  The 
lye  is  then  united  with  the  drain  water,  and  evaporated  to  drrness.  A 
sinrie  liziviation  will  then  suffice  to  exhaust  the  kelp  of  its  salt. 

We  would  advise  tlu.t  thiM  salt  should  not  be  thrown  away,  (as  there 
still  adheres  to  it  a  great  deal  of  iodate,)  until  it  has  been  passed  through 
a  hot  funneL  As  the  first  crystailizations  of  this  salt  redden  wkh  shU 
phuric  add  as  much  as  the  last,  they  equally  contain  iodaite,  which  it  i» 
Deoeiaary  to  separate.  For  this  purpose  the  salt  is  well  sh^en  hi  lar|;e 
glass  funnels;  and  by  little  and  little,  warm  water  is  passed  through  it,  , 
trying  at  each  washing  whether  the  salt  continues  to  redden  with  sul- 
phurteacid. 

The  residue  of  the  ive  evaporated  to  dryness  gets  soon  damp  in  the 
fdr.  It  is  necesaarv,  therefore,  to  preserve  it  in  flasks  well  corked,  if  the 
iodine  is  not  immediately  wanted :  wben  the  latter  is  the  case,  the  ref  U 
due  is  put  into  an  earthen  pan,  and  pounded  continually,  incorfMrating 
with  it  Dv  instillation  concentrated  sulphuric  acid ; — we  say  by  instillatioii, 
for  if  a  drop  of  add  rests  on  the  place  where  it  falls,  a.  spot  of  iodine  is 
soon  manifiested,  and  a  degree  or  heat  developed  which  it  is  of  impor* 
tance  to  avoid.  , 

When  enou^  of  acid  has  lieen  added  to  decompose'  the  muriate  and 
the  iodate,  the  mixture  is  transferred  to  a  glass  or  earthen  alembic  in 
order  to  be  distilled.  The  heat  at  first  bemg  moderate,  ought  not  to  be 
carried  to  that  degree  of  ebullition  that  no  more  muriatic  acid  is  seen  to 
pass,  otherwise  the  iodhie,  which  at  that  temperature  instantly  evapo- 
rates, may  be  in  part  dissolved  hj  that  add. 

After  iodine  has  censed  to  be  dweiwa^^  in  order  to  try  if  the  residue 
is  exhausted,  a  new  quantity  of  sulphuric  add  is  poured  upon  it  while 
it  is  still  hot ;  if  at  the  moment  of  contact  a  white  vapour  without  any 
tinye  of  red  arises,  it  is  a  proof  that  the  iodine  is  aU  msengaged.  Thia 
white  vapour  is  produced  by  an  acid  substance,  in  whidi  we  have  re- 
cognized the  following  properties : — It  does  not  dissolve  Iodine ;  it  pos- 
sesses a  flavour  similar  to  that  of  dilute  sulphuric  acid ;  it  gives  no  pre- 
dpitate  with  muriate  of  barytas,  but  with  nitrate  of  silver  and  the  oxy« 
muriate  of  mercury  it  does  (the  latter  predpltate  of  a  pale  red  coloui)  | 
and  fills  the  atmosphere  with  the  odour  of  cUoriue. 
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The  soda  with  which  we  have  experimented  was  of  the  species  known 
in  oommerce  under  the  name  of  common  soda  of  Fecamp.  The  pieces 
recent]^  broken  presented  m  their  fracture  a  bhush  gray  colour ;  thev 
were  blesprinklea  with  opaque  white  crystalline  knots ;  the  parts  which 
had  beoi  exposed  to  the  contact  of  the  aur  were  hmmd,  of  a  bitck  co- 
lou^y  and  contained  also  knots  of  salt  Theur  iye  aaye  about  a  fourth  of 
theur  waght  m  saline  products^  but  no  sub-carbonate  of  soda.  The 
water  of  a  first  cold  washing  contained  muriate  of  lime,  and  the  lye  ob- 
tained bv  boiling  contained  muriate  of  ma^esia.  The  former  muriate 
was  no  longer  to  be  found  in  the  iye,  havmg  been  decomposed  by  the 
sulphate  ofsoda.  Common  soda  preserved  for  thirty  yearr^  and  which 
after  being  damp  was  completely  oried,  did  not  yield  less  iodine  than 
kelpnewly  bought 

We  made  an  experiment  on  the  volatility  of  iodine  in  air :  five  grains 
of  crjrstal  were  placed  in  the  morning  on  t£e  reverse  of  a  cup :— towards 
cvenmg>  a  great  part  had  been  already  dissipated ;  and  next  morning 
the  whole  had  disappeared.  The  temperature  of  the  apartment  varied 
from  8^  to  10^  R.,*  and  the  odour  of  chlorine  continued  tor  several  days. 

Two  grains  of  iodine  placed  in  Uie  palm  of  the  hand,  dissipated  in  lesa 
than  twelve  minutes ;  tne  spot  remained  much  longer. 

CXIX. 
To  OBTAIN  PURX   LiME. 

Although  this  subttancc  in  its  purest  state  is  still  an 
oxide,  it  may  not  be  improper  to  rank  it,  and  similar  sulv 
stances,  with  metals,  &c.  of  whose  simple  nature,  chemists 
are  not,  in  eeneral,  without  some  doubt — ^To  obtain  pure 
Lime,  fill  a  large  crudble  half  fuU^  with  Carbonate  of  Lime 
(chalk),  and  expose  it  to  a  very  great  heat  in  a  clear  fire. 
When  the  contents  of  the  crucible  appear  red  hot,  the  cal- 
dnation  is  complete.  When  the  cruable  is  taken  from  the 
fire,  it  b  to  be  covered  with  a  hd  to  prevent  the  access  of 
air  and  Carbonic  add.  When  sufiiciently  cold  to  be  ban* 
died,  put  the  Lime  into  well  stopped  phials  for  use.  That 
Lime  is  pure,  which  does  not  effervesce  when  diluted  Acids 
arc  poured  over  it. 

cxx. 

To   PREPARE    AluMIKX. 

•  » 

To  a  solution  of  Sulphate  of  Alumine  (Alum)  in  water, 
add  a  solution  of  pure  Soda,  as  long  as  a  white  predpitate 
falls  down.  Here  the  Sulphuric  Add  combines  with  thq 
Soda,  leaving  the  Alumine  free.  Dry,, this  predpitate 
quickly,  and  preserve  it  in  a  phial. 

OAfervo/ioNS.  Pure  Ma^esia,  Potass,  Soda,  Strontia,  Stc.  may  all 


*  About  50''  of  Fahrenheit. 
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lie  obtaiiieJ  in  a  similar  way,  bj  predpitatiaf  thfim  by  another  eaitli  or 
Alkali  from  their  Cartionates ;  or  Che  Carbomitet  may  be  treMd  in  tbe 
same  way  at  direetcil  liir  tiie  Carbonate  of  Lbiie»  in  Exptfimtat  llt« 

Pore  Potass  is  obtained  from  the  Carbonate,  or  what  Is  generaUy 
known  by  the  names  of  Potash  and  Peari«ash.  It  was  lately  announoed 
in  the  plulosophicai  ioumals,  that  in  France,  potass  lias  been  obtifatd 
in  great  quantities  from  potatoe  stalks,  br  burning.  In  order  to  pat 
this  to  the  test  of  experiment,  Shr  John  Hay,  Bart,  and  Dr.  Mae  M« 
loch  made  a  trial  on  a  large  scale,  and  found  that  Che  quantky  of  potass 
was  so  small,  Chat  no  person  could  be  remunerated  by  it,  for  the  trouble 
of  the  process.  Messrs.  Taylor  of  Queensferry,  by  desire  of  Sir  Join 
Hay,  made  an  experiment  on  the  produce  of  two  acres  of  potatoe 
stalks,  which  yielded  8  casks  of  ashes,  weighing  9  cwt.  83  lb.  these 
produced  of  soluble  substance,  only  S6lb.  containing  a  great  deal  of 
muriate  of  potass  and  sulphate  of  potass.  Tlie  ralue  of  this  produoe 
was  not  more  than  9d.  per  lb.  or  6s.  in  all ;  and  on  twelre  acres  of 
their  own,  they  had  a  similar  result.  Pearl-ash  can  nerer  be  <^tained  in 
quantity  suffident  to  pay  for  the  operation  of  its  extraction,  except  in 
countries  where  the  growth  of  wood  is  so  flfreat  as  to  be  an  incumbrance. 
Accordbi^ly,  in  America,,  before  the  land  in  many  places  can  l>e  culti- 
vated, it  is  neoesstury  to  cut  down  the  forests.  The  wood  is  burnt  on 
the  spot  to  save  the  trouble  and  eipence  of  moving ;  consequently  the 
production  of  potash  is  a  dear  gain.  No  doubt  potash  might  be  made 
with  advantage  in  England  by  burning  hrutkwooi  and  uteUu  shmbM  in 
heaps,  in  a  dry  state,  and  liaviating  the  ashes. 

l^ire  Soda  is  obtained  from  the  crystaUiaed  carbonate^  which  is  pre- 
pared by  lixiviating  Barilla  or  kelp,  the  (voducts  of  the  combustion  of 
Sea  weeds.  The  wteA»  \vd  in  heaps  on  the  sea  shore  are  dried,  and  set 
on  fire;,  after  burning  for  several  days,  the  barilla  or  kelp  is  found  in  pits 
prepared  for  its  reception.  The  kielp  shores  in  the  Orkney  Isles  are 
generally  very  productive;  the  whole  annual  produce  is  estimated 
at  £80,000,  thie  price  beuig  about  £18  per  ton.  It  is  «  singular  fact, 
that  the  sea  weed  on  the  shores  of  one  gentleman's  estate,  when  made 
Into  kelp,  produees  no  less  than  £2000  per  annum,  while  the  rest  of  the 
property  for  agricultural  purposes,  does  not  produoe  more  than  £1000. 

Dr.  Hermbstead  has  discovered  that  potass,  lime,  barytas,  and 
strondan  are  not  fixed  bodies,  but  are  vdatallzed  at  various  tempera- 
tures ;  and  some  of  them  in  a  small  degree  even  at  the  common  tempo- 
rature  of  the  atmosphere. 

Zt^AMm-— A  new  alkali  has  been  discovered  in  a  mineral  lately  found 
in  the  mine  of  Uten,  in  Sweden.  This  mineral  consists  of  ,80  parts  of 
silex,  17  of  alumine,  and  3  of  the  new  alkali.  It  is  said  that  spodu- 
mene  contains  8  per  cent  of  it,  as  does  another  mineral  from  iJten, 
called  crystallized  iepidolite,  which  also  contains  boradc  acid,  silex 
and  alumine.  This  alkali  is  distinguislied  by  Berzelius  from  the  old 
ones ;  I.  By  the  fiisilntity  of  its  salts ;  the  liquefaction  of  its  sulphate 
and  muriate  before  they  arrive  at  a  red  heat,  and  of  the  carbonate  at  the 
moment  when  it  begins  to  become  red ;  2.  By  its  liiuriate,  which  is 
ddiquesceut,  like  the  muriate  of  lime :  8.  By  its  carbonate^  which  does 
not  readily  dissolve  in  water ;  but  to  which  it  communicates  precisely  the 
tame  taste  as  the  other  alkalies :  the  carbonate  when  raised  to  a  red 
heat  in  a  platinum  crucible,  attacks  the  platinum  as  if  nitrate  of  soda 
or  potass  had  been  employed ;  4.  By  its  great  capability  of  saturatiiig 


ncidi^  lu  wliich  it  ertn  aunNiipei  mmmaB,  It  has  been  denommnted 
lithion,  to  mdicate  that  it  has  bten  duooreved  in  the  mineral  kinffdom. 
Lithion  nay  alio  be  obtained  Teiy  readily  bv  fmog  the  mmeral  with 
potaHi  dUfolyiiig  the  whole  in  mmiatic  acid>  evaporating  to  dryneee^ 
and  d^^ting  in  aJcohel :  the  muriate  of  Hthion  being  veiy  soluble  in  that 
fluid,  10  taken  up^  whilst  the  other  salts  remam,  and  by  a  second  era- 
pocatioB  and  soiutidh,  may  be  obtamed  perfectly  pure*  or  alkalescent  > 
3%e  muriale  is  itself  a  very  characteristic  salt  of  the  alkali.  It  may 
easily  be  deoempoeed  by  carbonate  of  sihrerj  and  the  carbonate  treated 
with  lime  yields  pure  lithion. 

riac^  in  the  voltaic  circuit.  Sir  H.  Davy  shewed  tliat  it  was  decom- 
posed  with  the  same  phenomena  as  the  other  alkalies.  A  portion  of  its 
carbonate  being  fused  in  a  platinum  capsule,  the  piatihura  was  rendered 
positive  and  en  a  negative  wire  beinff  brought  to  the  upper  sur£EU!e,  the 
alkali  decomposed  with  bright  s^tillations,  and  the  reduced  metal  being 
separated,  afterwards  burnt  '  The  small  particles  which  remamed  a 
few  moments  before  they  were  reeonverted  into  alkali  and  allowed  a 
short  examination,  were  of  a  white  colour,  and  very  similar  to  sodium. 
A  globule  of  quicksilver  made  negative,  and  brought  into  contact  with 
the  alkalbie  salt,  soon  became  an  amalgam  of  lithion,  and  had  gained 
the  power  of  acting  on  water,  and  evolving  hydrogen*  An  alkaline  aolu* 
tion  was  the  result. 

Since  the  discovery  of  the  above  mentioned  alkali,  chemists  have 
been  assiduously  engiu^  in  examining  other  substances,  particularly 
vegetable  onest  The  lollowing  analytical  and  characteristic  i^articalaxs 
demand  our  attention. 

Oanihandin.^A  peculiar  substance  called  Cantharidin  was  found  by 
Robiquet  in  the  MeloS  vesieuioritu,  and  is  supposed  to  be  the  peculiar 
matter  which  produces  vesication.  The  power  of  blistering  is  known 
to  bekmg  in  an  eminent  degree  to  the  Lytia  vittaia,  or  potato  fly,  so 
common  in  North  America ;  and  some  American  physicians  suppooe 
that  its  vesicatory  powers  are  even  greater  than  those  of  the  Sranishfly. 
In  order  to  ascertain  if  this  fly  contained  cantharidin.  Dr.  Dana  di* 
gested  110  grams  of  the  potato  fly  for  sevend  days,  and,  after  a  series 
of  operations,  he  obtuned  a  numlxur  of  minute  crystalline  plates,  which, 
when  washed  in  alcohol,  and  dried,  were  white  and  pearly.  When 
placed  on  the  tender  skin  between  the  finders,  they  soon  ezdted  itchtnr, 
and  produced  redness;  but  vesication  did  not  take  place,  from  the 
very  minute  quantity  which  was  used. 

Strffchnim,^^M.  M.  Pelletier  and  Caventou,  whilst  analysing  the 
vomica  nut,  and  the  bean  of  St  Eustacia,  have  extracted  irom  these 
two  seeds  a  substance  to  which  thev  owe  their  action  on  the  animal  eco* 
nomy.  Strychnine  is  best  obtained  from  St  Ignatius's  bean,  though  it  is 
aflbraed  by  some  other  substances.  These  s^s  are  to  be  reduced  to 
powder  1^  a  rasp,  and  digested  in  ether ;  by  which  a  thick,  oily  sub- 
stance, of  a  faint,  green  colour,  is  obtained,  which  is  transparent  when 
fluid.  The  ether  being  withdrawn,  the  mass  is  to  be  treated  with 
alcohol,  untU  all  has  been  extracted  that  is  soluble  m  that  menstruum ; 
this  solution  is  to  be  Altered  cold,  tnd  then  evaporated,  when  it  leaves  a 
brownish^yellow  bitter  substance,  soluble  in  water  and  in  alcohol.  Both 
this  substance  and  the  oil,  have  a  very  powerful  action  on  animals,  similar 
to  that  of  the  bean  itself  due  to  the  stiychnme  contamcd  m  them*  To 
•btahi  the  latter  substance  pure,  a  stronr  aqueous  solution  of  the  yellow 
bluer  matter  is  to  be  treated  with  a  solution  of  potass ;  a  precipitate  fidls. 
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wUch^  when  washed  in  cold  water,  if  white,  dirystalltnei  and  eztiemely 
bitter.  If  not  perfectly  pure,  it  may  be  rendered  so  by  solution  In  aoetie 
or  muriatic  ,acia>  and  re-predpitation  by  jpotass  or  magnesia ;  if  Uie 
latter  is  used^  the  strychnine  may  be  taven  up  from  it  by^  alcoliol. 
Strychnine  may  he  obtamed  also  from  the  vomica  nut,  by  infusinr  it  in 
alcohol,  and  precipitating  the  clear  solution  by  sub-acetate  of  lead  in 
excess.  Strychnine  is  siuuble  in  alcohol,  but  nearly  insoluble  m  water. 
At  the  temperature  of  50°  Fahrenheit,  it  requires  above  6,000  parts  for 
its  solution :  boiling  water  dissolves  a  9,500  th  part  Its  taste  is  so 
powerftil,  that  a  sdution,  containing  the  six-hundred-thousaudth  part, 
possesses  it  m  a  very  marked  degree.  It  changes  to  blue,  ve§petabie 
colours  that  have  been  reddened  by  acids,  and  forms  neutral  salts  with 
tiie  acids.  It  may  be  obtained  crystallized  ui  minute  quadrangular 
prisms,  terminated  by  low  quadrangular  pyramids,  from  a  solution  in 
alcohol,  containing  a  little^  water,  by  allowing  it  to  crystallize  sponta^ 
neously.  It  has  no  smell.  It  acts  violently  on  the  animal  system.  It  is 
neither  fusible  nor  volatile,  but  is  decomposed  at  the  temperature  of 
boiling  oil  into  products,  consisting  of  oxygen,  hydrogen,  and  carbon. 

Elatine,-^Dv,  Paris  has  discovend  in  the  plant  Momordica  Eioierium 
a  new  vegetable  principle,  which  acts  more  violently  upon  the  human 
body  than  arsenic.  It  is  lod^d  only  in  the  juice  round  the  seeds,  and 
exists  in  such  a  small  quantity,  that  Dr.  Clutterbuck  obtamed  only  rix 
grains  from  forty  cucumbers ;  and  even  of  this  fecula,  although  the 
eighth  pkrt  of  a  grain  will  purge  violently,  yet  not  more  than  one  tenth 
of  that  quantity  of  this  virulent  substance  possesses  any  active  virtues. 
To  this  active  principle  he  gives  the  name  of  EkUin^.  The  following^ 
according  to  Dr.  Paris,  is  tnie  composition  of  daterium. 

Water  -.--.,-  4 

Extractive,  -----  S6 

Fecula,  •--...  8B 

Gluten,  --.---  5 

Woody  matter,  ...  -  -  85 

Elatine,  -  *  -  -  t         »o 

Bitter  Princiijk,  ....  J 

100 
The  bitter  princijple  in  elaterium  is  very  distinct  from  its  extractive 
matter.    The  solution  of  the  elatine  and  bitter  prindple  being  diluted, 
and  swallowed,  produced  only  an  increase  of  appetite,  while  the  solution 
of  the  extractive  matter  produced  no  effect  whatever. 

Delphine. — Delphme,  another  of  these  alkaline  salts,  was  obtained  l>y 
M .  M.  Lasseigne  and  Fenuelle,  from  the  seeds  of  staves-acre,  Deiphinum 
ataphUagria.  The  seeds  deprived  of  their  husks  and  rinds,  are  boiled 
hi  a  small  quantity  of  distilled  water ;  then  pressed  in  a  doth,  and  the 
decoction  filtered,  and  then  boiled  for  a  few  mmutes  with  pure  magnesia ; 
it  roust  now  be  refiltered,  and  the  residuum  left  on  the  filter ;  when  well 
washed  it  is  boiled  with  highly  rectified  alcohol,  which  dissolves  the 
alkali,  and  by  evaporation,  it  is  obtained  as  a  white  mtlverulent  sub- 
stance, presenting  a  few  crystalline  points.  It  dissolves  in  a  small 
quantity  in  water,  but  very  readily  in  alcohol.  With  the  adds  it  forma 
neutral  salts,  which  are  very  soluble.  Delphine  is  crystalline  whilst  wet, 
but  becomes  opaque  by  exposure  to  air.  Its  taste  is  bitter  and  acrid.  When 
heated  it  melts ;  and  on  cooling,  becomes  hard  and  brittle  like  resim  If 
heated  more  highly  it  blackens,  and  is  decomposed.    Water  dissohet  & 
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irery  small  portbn  of  it.  Alcohol  and  ether  disEolire  it  very  readiJ j. 
The  alcohofic  solution  renders  synip  of  vioiets  green,  and  restores  the 
blue  tint  of  litmus,  reddened  by  an  acid.  It  forms  neutral  salts  with 
the  acids,  which  are  very  soluble ;  the  alicalies  precipitate  the  delphine 
in  a  white  gelatinous  state,  like  alumine. 

Brucine, — Another  alkali  has  been  lately  disoovered,  to  which  the 
name  of  bmcine  hat  been  given,  from  Mr.  Bruce,  the  Aby&sinian  tra- 
veUer  having  first  made  known  the  tree,  the  falne  Antrustura,  or  Brucea 
antidytmUricuM  ;  from  the  bark  of  which,  the  new  alkaline  substance  is 
obtained.  The  crystals  of  brucine,'  when  obtained  by  slow  evapon* 
tion,  are  oblique  prisms,  the  bases  of  w^iich  are  parallelograms.  When 
denosited  from  a  saturated  solution  in  boiling  water  by  cooling,  it  is  in 
bulky  plates,  somewl^at  similar  to  boracic  acid  in  appearance.  When 
in  this  state,  the  water  may  be  forced  out  of  it  by  compression.  It  ia 
soluble  in  500  times  its  weight  of  boilmg  water,  and  850  times  its 
weight  of  cold  water.  Its  taste  is  exceedingly  bitter  and  acrid,  and 
Gontmues  long  in  the  mouth.  Given  in  doses  of  a  few  grains,  it  is  poi- 
sonous, and  acts  upon  animals  in  the  same  way  as  strychnine.  It  is 
not  altered  by  exposure  to  air ;  it  may  be  melted  by  heat  at  a  little 
above  SIS*,  without  decompocition,  and  thus  appears  like  wax.  Wben 
exposed  to  a  strong  heat  it  is  decomposed.  It  combines  with  the  acids, 
And  forms  neutral  and  bi^salts.    All  these  salts  easily  crystallize. 

The  action  of  brucine  on  the  aninnal  system  is  analagous  to  that  of 
strychnine,  but  compared  with  it,  its  force  is  not  more  than  as  1  to  .1 S, 
It  induces  violent  attacks  of  tetanus;  it  acts  on  the  nerves  without 
attacking  the  brain,  or  injuring  the  intellectual  faculties.  It  required 
four  grains  to  kill  a  rabbit;  a^id  a  dog  havinsr  taken  three  grains,  suf-< 
fered  severely  but  overcame  the  poison.  It  u  suggested  that  the 
alcoholic  extract  of  the  Angustura  bark  may  be  used  with  advantage  in 
place  of  the  extract  of  the  vomica  nut.  It  appears  that  tliis  alkali  is 
combined  in  the  bark  with  gallic  acid ;  the  bark  contains,  besides,  a 
fatty  matter,  gum,  a  yellow  colourhsg  matter,  sugar  in  very  smalt 
quantities,  and  ligneous  fibre. 

i\\  addition  to  the  foregoing  substances^  some  others  have  been  disco- 
vered, as  Vauqueline  from  the  daphne  alpine;  arnbreine  from  ambergrea^t; 
and  leucine  ftam  wool,  and  paiticularly  from  the  muscular  fibre,  (JUfrine,} 
which  when  treated  with  sulphuric  acid,  yields  a  particular  white 
substance,  which  has  been  called  leucine*  When  a  solution  of  leucine, 
in  lukewarm  Water,  is  evaporated  spontaneously,  a  number  of  small 
isolated  crystals  are  formed  at  its  surface.  They  are  fiat,  perfectly  cir- 
cular, and  have  exactly  the  shape  of  the  moulds  of  buttons,  with  a  irim 
round  their  circumference,  and  a  point  of  depression  in  their  centre« 
Leucine  has  the  taste  of  the  juice  of  meat  It  appears  to  be  specifically 
lirhter  than  water.  It  melts  at  a  temperature  considerably  above  that 
of  boiling  water,  and  spreads  aA  odour  of  putrid  meat,  subliming 
partly  in  the  form  of  small  white  insulated  crystals.  Leucine  dissolves 
easily  in  nitric  acid,  and  produces  fine  colourless  and  divergent  needle 
crystals,  which  are  a  new  acid,  analogous  to  the  mtro^saecharic.  This 
nitroUeucic  add  forms  with  salefiable  bases,  salts  which  have  ^uite  a  dif- 
ferent arrangement  from  the  niiro'saccharates.  Combined  with  lime  it 
yields  a  salt,  which  crystallises  in  small  rounded  groupcs,  and  is  unalter* 
mt  in  the  air. 


(    TO    ) 


CHAPTER  IV. 

EXPEUIMENTS  ON  THE  EXPANSION  OF  BODIES 

BY  HEAT. 


Gekeial  Observations. 

X  H  E  Expansion  of  BocUes  by  Heat  is  that  change  or 
extension  of  bulk  which  they  undergo  when  submitted  to  its 
influence.  Whether  Calonc,  or  the  principle  of  Heat»  it  i^ 
peculiar  body,  has  not  yet  been  determined,  atid  probably 
the  existing  Knowledge  of  facts  is  not  sufficient  for  the  set- 
tlement or  this  question,  we  shall  for  the  present,  in  con- 
formity with  the  generally  received  theory,  consider  Caloric 
as  a  subtle  body,  which,  msinuati^  itself  between  the  par- 
ticles of  other  bodies,  causes  their  Expansion,  thou^  it  may 
not  be  improper  to  state,  that  it  has  been  maintained  that 
the  Pheaomena  of  Heat  are  caused  by  motions  or  vibrations 
of  atoms,  which  motions  are  caused  oy  the  collision,  percus- 
fflon,  or  re-action,  of  aggregates. 

cxxi. 

Liquids  sxpakd  when  heated. 

Fill  a  phial  about  three*fourths  with  coloured  Water, 
Ether,  or  Alcohol,  and  immertte  it  in  a  basin  of  hot  Water  : 
— EzDMision  will  be  evident  by  the  rising  of  either  of  the 
liquids  in  the  phial.  Ether  is  the  most  expansible  o[  these^ 
and  Water  the  least. 

CUervtUiofti.  It  is  upon  Uus  principle  of  expansion  by  heat,  that 
eraporatioii  depends.  Evaporation  is  toe  ascension  of  fhiids  combfawd 
witn  caloric,  hito  the  atmosphere ;  where,  on  acoonnt  of  their  rarity,  or 
kffity,  they  float,  until  by  some  future  operation  of  nature,  thejr  are  con* 
densed  by  an  abstraction  of  their  heat  When  water  it  left  in  a  basiti 
for  a  considerable  tune,  it  will  disappear : — Where  did  it  go  ?-^The  heat 
of  the  atmosphere  combined  with  it,  to  form  vapour. 
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CXXIX. 

Fluids  do  hot  expand  equally  when  heated. 

Pour  into  three  glass  tubes  with  bulbs,  as  much  Alcohol, 
Water,  and  Mercury,  as  will  fill  the  bulbs ;— the  Water  may 
be  coloured  blue  or  olack  with  ink,  and  the  Alcohol  red : — 
immerse  these  tubes  in  a  tumbler  of  warm  Water,  and  note 
how  much  each  fluid  has  risen.  The  Alcohol  will  be  found 
to  have  risen  highest^  the  Water  next,  and  the  Mercury  least 

Ohervaiums.  The  rising  of  the  fluidi  in  the  tubes,  b  owing  to  their 
specific  capabUitj  of  ex|Mui8iony  for  each  has  receired  an  equal  quantity 
of  heat :  the  mercury  being  least  expansible,  does  not,  of  course,  rise  so 
high  as  eidier  of  the  others.  It  is  upon  this  principle  that  the  art  of 
making  thermometers  is  founded. 

CXXIII. 

Air  expands  when  hbated. 

Half  fill  a  bladder  with  Air,  and  hold  it  near  the  fire,  with 
its  neck  tied  so  tight,  that  none  can  escape  or  enter ;  the 
bladder  will  be^n  to  swell,  and  will  soon  be  completely  dis- 
tended. This  Expansion  can  only  be  owing  to  the  combi- 
nation of  Caloric  with  the  Air. 

O^iervaiioni.  Upon  the  principle  of  the  expansibility  of  air,  was  in- 
vsntcd  the  Air  Thermometer,  which  is  a  Yen  delicate  test  for  the  small- 
est portion  of  caloric,  or  excitement  of  atoouc  motion.  It  consists  of  a 
glass  tube  with  two  lq;s,  supported  on  a  sUding  stand.  In  this  tube 
iiere  is  a  red  liquid,  (sulphuric  add  coloured  by  carmine)  which  rests 
at  the  bottom,  and  a  little  way  up  in  each  leg.  When  used,  the  rays  of 
heat  larify  the  air  in  one  of  the  legs,  which  causing  an  increase  of  btilk^ 
tlie  fii|uid  is  propeiDed  upwards  into  the  other  Itf,  to  a  certain  distance ; 
this  is  correctly  asoertamed  by  a  graduated  scsle :  for  by  the  height  to 
.which  the  liquid  is  propelled,  the  quantity  cf  heat  proceeding  from  bo- 
dies, is  ascertained.  These  instnunems  are  so  exact,  as  to  be  used  in 
denoting  temperatures,  which  could  not  be  asocrtsined  by  other  titer- 


cxxiy. . 

Water  evaporates  from  thb  burfacs  of  the  Earth. 

Procure  a  belLglass,  whose  edse  is  turned  up  in  the  ui- 
le,  so  as  to  form  a  groove,  or  channel :  place  it  cm  a  smooth 
garden-walk,  and  lute  it  to  the  grass,  by  throwing  a  little 
ory  sand  round  the  edges.  Leave  it  in  this  state  tor  a  few 
days ;  at  the  end  of  that  time,  if  it  is  examined,  the  groove 
win  be  found  to  contain  a  tmaU  portion  of  Water.  This  is 
caused  by  an  Evaporation  of  the  Water  from  the  Earth ; 
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but  the  vapour  being  obstructed  and  cooled  in  its  ascent,  br 
the  sides  of  the  glaiss ;  is  condensed^  and  runs  down  in  smaU 
streams,  towards  the  groove  below.  This  experiment  is 
more  striking,  if  performed  in  that  season  of  the  year  when 
the  £arth  is  so  ary,  and  the  Grass  so  withered  by  the  heat 
of  tiie  Sun,  as  to  seem  unable  to  afford  the  least  particle  of 
moisture. 

The  two  following  experiments  present  further  prooft  of  the  exitUenct 
of  water  ia  a  state  of  vapour  in  the  atmosphere. 

cxxv. 

Potass  becomes  moist 

When*  exposed  to  the  Atmosphere. 

Place  a  piece  of  pure  Potass  in  a  saucer,  and  leave  it  ex- 
posed to  the  aix.  In  a  few  minutes  it  will  crack  and  fall  to 
powder ;  in  a  short  time  the  whole  will  become  quite  moist^^ 
and  will  at  last  be  dissolved. 

cxxvi. 

Sulphuric  Acid  becomes  enlarged  in  bulk 

Wlien  exposed  to  the  Air, 

Expose  some  Sulphuric  Acid,  in  a  graduated  glass  ^  to  the 
air  for  a  few  weeks.  At  the  end  of  that  time,  from  the  ten* 
dency  which  this  fluid  has  to  combine  with  Water,  it  will  be 
found,  that  the  bulk  is  enlarged  by  an  absorption  of  watery 
vapour  from  the  surrounding  atmosphere.  It  will  alio  be 
found,  that  the  specific  gravity  of  the  Acid  is  not  so  mat  as 
it  was  previously.  In  fact,  it  will  now  be  diluted  Sulphuric 
Acid.  In  these  experiments,  it  will  readily  be  perceived, 
that  the  Water,  which  dissolved  one  substance  and  diluted 
the  other,  existed  previously  in  the  air,  in  the  state  of  elastic 
vapour. 

Observations.  Evaporation  depends  much  upon  the  surface  of  land  or 
water  exposed  to  the  atmosphere : — From  seas  and  rivers  it  is  very 
creat  They  send  up  as  much  vapour,  as  is  equal  to  their  supply  of  water 
from  streams  and  rain ;  and  tlie  balance  is  kept  up  by  future  condensa- 
tion. Dr.  Halley,  found  that  the  quantity  of  water  evaporated  from  the 
Mediterranean  Sea,  in  a  summer  day,  amounts  to  5,880  miilirtns  of  tons  ! 
Mr.  Dalton  found  that  the  evaporation  from  water  in  a  f!at  vessel,  expos- 
ed to  the  Sun,  was  about  0.8  of  an  inch,  in  an  intensely  hot  summer  day. 
By  the  following  Table,  it  will  be  seen,  that  the  mean  evaporation 
from  the  surface  of  water  throughout  the  y<^ar,  is  36.78  inches.  The 
proportions  for  each  month  are  as  follow  - 
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Inchet. 

Inches. 

Inches. 

Januaiy, 

.    1.50 

May,    . 

.    4.34 

September, 

.    3.18 

February, 

.    1.77 

June,    . 

.    4.41 

October,    . 

.     84»1 

March,  . 

.    9.64 

July,     . 

.     5.11 

NoTember 

.     1.51 

April,    . 

.    3.30 

August, 

.     5.01 

December 

.     1.40 

Bishop  Watson  asserted,  that  even  in  the  heat  of  summer,  when  there 
is  DO  rain,  and  the  ground  is  dried  up,  no  less  than  1,600  gallons  of 
water  are  evaporated  from  a  ringle  acre  in  one  day.  What  must  be  the 
quantity  of  water  eTaporated  from  the  sur&oe  of  the  whole  earth  and 
.aeas  hi  this  time  I  And  what  must  the  bulk  of  that  rapour  be,  when  each 
gallon  of  water  is  expanded  to  1,400  tunes  its  original  bulk !  It  may  be 
asked,  what  Is  the  use  of  this  immense  evaporation  ?  Where  does  the 
vapour  go  to  ?  And  does  not  the  earth  feel  the  loss  of  so  great  a  quantity 
of  that  moisture,  which  renders  it  fertile  ?  To  this  it  is  answered,  that, 
for  a  short  time,  the  vapour  is  sustained  in  the  form  of  clouds ;  that 
these  clouds  are  condensed  in  due  time  by  electricity ;  that  this  conden- 
aation  is  in  the  sliape  of  mist,  dew,  ram,  snow,  and  hiul,  which  falling 
on  the  earth,  fertilise  all  parts  of  it ;  and  that,  were  it  not  for  this  mode 
o(  condensation,  the  inlands  of  all  countries  would  be  deprived  of  mois- 
ture, and  rendered  complete  desarts,  unfit^for  the  nourishment  of  aiii« 
mals  or  vegetables. 

Evaooration  is  much  mcreased  w(ien  the  temperature  of  fluids  is 
raised  oy  natural  or  artificial  means. — liquids  will  sooner  be  converted 
into  vapour  in  the  heat  of  summer,  or  in  warm  climates,  than  in  whiter, 
or  in  cold  ones.  When  heat  is  applied  to  liquids,  a  very  quick  evapora- 
tion takes  place.  Thid  cannot  be  better  exemplified,  thaia  when  water 
In  a  saucepan  or  teakettle  emits  vapour  from  combination  with  the  heat 
of  a  fire. 

•  All  salts  are  separated  from  thdr  solutions  by  evaporadon ;  for  the 
water  rises  in  vapour,  and  leaves  the  solid  particles  to  crystallize.  This 
may  be  proved  by  dissolviuc  any  salt  in  water,  and  then  pladng  the 
vessel  containing  it,  close  by  the  fire ; — when  the  water  disappears^ 
crystals  will  belbrmed.  In  the  large  way,  saline  solutions  are  first 
botied,  to  rid  them  of  the  main  body  of  water,  (which  beuig  formed  into 
vapour,  speedily  flies  off;)  and  having  thus  attained  a  certain  consist- 
ency, or  having  become  thicker^  they  are  poured  into  shallow  vats ;  a 
more  moderate  heat  is  now  applied^  by  which  a  slow  evaporation  is  kept 
'  up,  so  as  to  prevent  disturbance  of  the  crystallization  ;  and  in  due  time 
the  desired  effect  is  produced.  In  this  way,  muriate  of  soda,  (sea  salt,) 
carbonates  of  soda,  and  potass,  sulphate  of  magnesia,  sugar,  &c.  &;c. 
are  obtained.  The  late  Mr.  Thompson  haa  applied  steam  to  the 
evaporation  of  solutions  of  sulphate  of  potass,  &c.  found  at  Cbeltenhanf . 
A  chamber,  containing  a  dozen  of  vats,  is  heated  bv  pipes  proceeding 
irom  a  steam-boiler;  thus  the  evaporation  is  performed  with  little 
trouble  or  expenoe. 

In  warm  countries,  larse  pools  are  filled  with  sea  and  other  salme 
waters,  fix)m  which  the  sohr  beat  causes  quick  evaporation,  leaving  the 
salt  behind.  This  art  is  knovoi  to  the  i^ouUi  Sea  Islanders.  In  the 
Bay  of  Biscay,  bay-salt  is  made  in  tLe  same  wav.  The  Esyptian  lakes 
where  soda  is  obtained,  are  fiUed  by  the  overflowing  of  uie  Nile,  and 
afterwards  dried  up  by  the  heat  of  the  sun,  the  salt  is  accordingly  left 
behind.  Borate  or  soda  is  obtained  from  the  waters  of  a  lake  in  Thi- 
bet, by  the  same  process.  The  solutipn  is  poured  into  shallow  cavities 
made  in  the  earth,  and  evaporated  by  the  heat  of  the  sun.    In  this  coun- 
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try  too^  feft-water  is  first  eraporated  in  pits,  before  it  is  submitted  to 
ebullition.  All  salioe  solutions  are  thus  coHcentraied,  Bnd>  of  course, 
do  not  require  so  much  eipence  of  fueL 

CXXVII. 
LiaVIDS    ITHOSI    BOILING    POINTS    ABE    LOW» 

Lose  most  by  evaporation. 

Pour  equal  quantities  of  Ether,  Water  and  Sulphuric 
Acid  into  tea  cups,  and  place  them  in  a  room  of  moderate 
temperature.  In  a  quarter  of  an  hour,  tlie  Ether  (if  not 
more  than  2  drams)  will  totally  disappear : — ^the  water  will 
require  a  longer  time  to  dry  up;  but  the  Acid  will  remain 
undiminished  for  any  length  of  time. 

Oburvation.  This  experiment  nnay  be  Taried,  by  mixing  in  a  mnt 
glass,  some  spirits  and  water ;  and  in  another,  some  water  and  sulnhu- 
ric  acid :  expose  these  to  a  moderate  heat.  It  wUl  be  found,  that,  nan 
the  first  the  spirits  have  evaporated  and  left  the  water  tasteless ;  whilst 
from  the  latter,  the  water  will  have  evaporated,  leaving  the  add  stronger 
or.more  concentrated  than  when  in  tlie  diluted  state. 

CXXVIII. 

The  Evafobatxok  of  Ether  abstracts  Heat 

So  rapidly  as  to  freeze  WaUr. 

When  fluids  evaporate  rapidly,  they  themselves,  or  con- 
tiguous fluid  bodies,  will  be  frozen,  by  the  abstraction  of 
tibat  heat  which  is  required  to  convert  them  into  Vapour. 
Wrap  a  linen  rag  round  a  phial  containing  Water,  and 
moisten  it  frequently  with  Sulphuric  Ether;  when  this  has 
been  repeated  several  times,  without  interruption,  the  Water 
will  be  &ozen, 

cxxix. 

Water  mat  be  frozen  by  the  etaporatioit  of 

Stdphuret  of  Carbon. 

This  substance  evaporates  very  rapidly,  and  possesses 
extraordinary  cooling  powers.  Wrap  round  a  phial  naif  iilU 
ed  with  Water,  a  piece  of  linen-rag,  moistened  in  Sulphu* 
ret  of  Carbon,  which  is  the  most  volatile  substance  known, 
and  which  will  evaporate  so  quickly,  that  the  Water  will 
speedily  be  frozen,  l^he  volatility  of  this  liquid  is  so  great, 
as  to  abstract  almost  instantaneous^,  a  great  quantity  of 
heat  from  the  Water. 
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CXXX. 

SfJLPHUEic  Acid  may  be  feozbk  by  the  xtapobatiok 

»  Of  Sulphuret  of  Carbon, 

Half  fill  a  phial  with  Sulphuric  Arid,  and  surround  it 
with  a  rag  moistened  by  Sulpnuret  of  Carbon.  The  Acid 
will  speeculy  be  frozen. 

cxx:xi. 

Fluids  expand  gbeatlt  when  Atmospheeic 

Pressure  is  removed, 

Place  a  bladder  half-filled  with  Air,  (the  neck  of  which 
is  well  secured,)  under  the  receiver  of  an  Air-pump.  As 
^he  Air  is  eihausted  from  the  receiver,  the  bladder  will  be- 
come distended.  This  is  caused  by  the  removal  of  .the  Air 
which  was  external  to  the  bladder,  and  the  consequent  ex- 
nansion  of  that  within.  As  soon  as  the  bladder  is  taken 
nom  under  tht  receiver,  it  will  collapse  by  the  pressure  of 
the  surrounding  atmosphere. 

Ob$ervaiion$.  Atmospiheric  air,  which  presses  equallv  on  all  bodies ; 
eontiderablv  prevents  their  expansion.  This  is  very  evident  in  the  case 
of  gases,  ror  the  instant  that  tliis  pressure  is  retnored  they  become 
more  rare :  also  in  JSuids,  for  they  are  capable  of  assuming  the  gaseous 
ibrm,  by  uniting  with  only  a  small  portion  of  heat. 

CXXXII* 

If  the  instrument,  called  the  PuW^ass,  be  held  in  an 
inclimd  position,  in  the  palm  of  the  hand ;  the  fluid  in  the 
bulb  will  be  in  a  state  o£  ebullition,  and  will  send  its  vapour 
up  towards  the  other  end*  This  vapour  will  be^  immedi* 
ately  condensed^  from  the  abstraction  of  its  Caloric  by  the 
Ihin  f^a8$  and  c^her  surrounding  objects ;  it  will  then  run 
back  m  a  fluid  state  to  the  bulb  at  the  bottom  and  will  be 
again  sent  forth  in  vapour,  as  before. 

The  Pulse  Glass  (of  winch  the  following  is  a  figure,)  is  a 
tube  having  a  bulb  at  each  end;  and,  like  Spirit  Thenno- 
i&etcfa,  is  filled  with  cobured  Alcohol 


OburyfOiicns,  It  is  upon  the  principle  of  expansion,  that  thermome- 
ters are  constntcted.  Indeed  in  such  cases,  expansion  and  evaporation 
are  synonimous ;  for  if  the  fluids  In  these  instruments  were  not  confined 
by  the  glass  they  would  speedUy  disappear. 
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General  obtervations  on  ilte  eonstruetion  and  use  of  Thermometers,  S^c 

The  tbermometer  is  an  instrument,  which,  having  some 
liquid  in  a  i^lasi  tube,  (such  as  mercury,  linseed-oil,  or 
doohol,)  indicates,  by  the  expansion  or  ascension  of  that 
liquid,  what  dezree  of  heat  exists  in  any  body  to  which  it 
maybe  applied  TfaMOse  with  ivory  scales  denoting  the 
degrees  of  heat,  are  the  best  calculated  for  ordinary  pur- 
poses, such  as  to  ascertain  the  temperature  of  the  air;— 
those  which  are  naked,  having  the  scale  graduated  on  ike 
Imke/ue  fitted  for  ascertainuig  the  temperature  of  sulphu- 
ric acid  and  other  corrosive  fluids. 

The  manner  in  which  thermometers  are  made,  is  by 

Suring  mercury,  alcohol,  &c,  into  glass  tubes,  of  certain 
imeters,  having  bulbs  at  the  bottoms.  The  bulb  is  to 
be  held  over  a  lamp  until  the  Uquid  boils ;— the  ebullition 
expdb  the  common  air  from  the  tube,  which  is  to  be  sealed 
at  the  upper-end,  by  the  flame  of  a  lamp  and  blowpipe : 
and  a  vacuum  is  thus  formed  above  the  liquid,  which  i» 
evident  from  its  cooling,  and  falling  down  towards  the, 
bulb.  When  heat  is  afterwards  applied,  (as  there  is  no  in- 
terruption by  atmospheric  pressure,)  the  liquid  ascends, 
and  denotes  the  degree  of  heat  received,  by  appearing  on 
a  level  with  any  particular  degree  of  the  scale  attacned. 
The  degrees  are  marked  by  tens,  thus,  140,  150,  160, 
&c. ;  "and  when  reference  is  made  to  them  in  books,  the 
word  degree  is  left  out,  and  the  sign  ^  is  substituted,  ,thus, 
140°,  150^,  160".  In  Fahrenheirs  thermometer,  (see  the 
annexed  figure,)  zero,  or  0°,  is  that  point  which  indicates 
the  cold  produced  by  a  mixture  of  siiow  and  muriate  of 
soda, — the  freezing  point  of  water  is  3S%  and  the  boiling 
point  91S^.  When  any  temperature  below  zero,  or  0^,  is 
mentioned  in  writing,  the  sign  — ,  or  minus,  is  always 
prefixed,  as — S8^  meaning  38  degrees  below  [that  point 
where  cold  is  produced  by  a  mixture  of  snow  and  muriate 
of  soda.  Alcohol  thermometers  are  used,  to  mdicate  de- 
|;rees  of  temperature  as  low  as  110  below  zero, — when  it 
IS  said  to  freeze : — whereas  a  mercurial  thermometer  can* 
not  indicate  a  lower  temperature  than .  39  below  zero, 
which  IS  its  freezing  point.  An  absolute  deprivation  of 
caloric  is  supposed  to  oe  seveial  thousand  degrees  below 
zero. 

Wedgewood*s  pyrometer,  constructed  to  measure  the  heat  produced 
by  furnaces,  has  its  zero,  or  lowest  point,  at  1077^  of  Fahmheit'a 
thermometer,  and  everv  succeeding  degree  of  the  pyrometer  if  equal 
to  130  decrees  of  the  thermometer.  Thus  von  melts  at  158^  of  Weoge- 
wood,  which  by  calculation  is  found  to  be  Sl,637®  of  Fahrenheit.  Tne 
pyrometer  was  invented  by  Mr.  Wedgewood,  who  found  that  dav 
continues  to  contract  more  and  more,  as  additional  heat  is  applied. 
He  constructed  a  graduated  brass  plate  with  two  ridges;  into  which 
were  inserted  small  bits  of  heated  day,-— that  which  was  most  con* 
tracted  by  the  heat  of  the  furnace  where  it  was  used,  entered  furthest 
between  the  ridge^  and  denoted  the  hiffhest  temperature,— the  highest 
ever  known  by  this  method,  was  18^ ,  which  is  equal  to  35,3P0  of 
Fahrenhdt. 
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Besides  these,  there  are  other  theryiometers ;  namelTy  Reaumur'^, 
which  was  fonnerly  used  in  France :  the  cent^ade,  whidi  is  at  present 
in  use  there :  and  De  Lisle's,  which  is  used  in  Rusiua :  but  a  descrip- 
tion of  all  which,  in  this  place,  would  be  of  little  utility.  A  Tery  de- 
ficate  thermometer  on  the  plan  of  the  differential  one,  but  upon  a  dif- 
ferent principle  as  to  the  fluid  employed,  has  lately  been  invented  br 
Dr.  Howara.  In  Leslie's  differential  thermometer  the  degree  of  heat  is 
measured  by  the  expansion  of  ahr ;  Dr.  Howard's  by  the  increase  of 
the  expansive  force  of  the  vapour  of  ether  or  spirits  of  wme  in  vacuo. 
It  is  a  test  of  great  delicacy,  and  is  easily  constructed.  A  fflass  tube 
being  first  made  with  a  bulb  at  each  extremity,  in  one  oT  wnich  is  left 
a  small  orifice,  a  portion  of  ether  or  spirit  of  wine  is  then  introduced, 
and  heat  beinff  applied,  is  brought  to  a  state  of  active  ebullition.  At 
this  moment  the  orifice  is  clos^  with  a  piece  of  wax,  and,  henDetri« 
caDy  sealed  bv  the  blow-pipe.  The  tube  may  then  be  carefully  bent  in 
form  of  a  hook,  and  the  scale  and  foot  being  adapted,  Uie  instrument  is 
finldied.  This  thermometer  is  more  delicate  tlum  Mr.  Leslie's.  When 
a  heated  body,  as  the  hand,  is  brought  near  to  one  of  the  balls,  the  liquor 
sensibly  ascends  or  descends ;  and  as  soon  as  the  cause  is  removed  it 
be^^  instantly  to  return  to  its  former  level  If  the  two  balls  were 
entirely  freed  from  air,  the  liquor  would  always  remain  at  the  same 
level  in  each  branch  of  the  tube,  except  a  trifling  diflference  caused  by 
capillary  attraction.  This  perfection  cannot  be  attained  by  the  most 
skilful  artist;  there  always  remaining  behind,  notwithstandmg  all  care 
to  prevent  it,  a  small  residuum  of  air  which  is  sufficient  to  make  a 
dtflttrence  In  the  height  of  the  two  columns.  To  obviate  this,  befinre 
the  scale  is  adapted  the  liquid  it  all  to  be  brought  into  one  ball,  and 
the  instrument  is  then  reversed  and  left  for  a  considerable  time  in  that 
position,  that  both  balls  may  acquire  an  equal  temperature,  and  that 
the  portion  of  air  may  be  equally  difiTused  through  them.  It  b  then  to 
be  restored  to  its  proper  position,  and  the  point  at  which  the  liquid 
finally  settles  is  to  be  marked  at  the  commencement  of  the  scale*  The 
same  operation  is  to  be  repeated  whenever  the  instrument  has  been  de- 
ranged bv  transportation  or  other  cause.  The  best  mode  of  construct- 
iftf  this  thermometer,  is  to  bend  the  tube  previous  to  the  introduction 
of  the  ether,  a  considerable  portion  of  which  should  be  boiled  out  of 
the  tube  in  order  to  insure  the  expulsion  of  the  atmospheric  air ;  it  is 
also  convenieut  to  tinge  the  ether  of  a  red  colour  by  the  addition  of 
tincture  of  cochineaL 

Mr.  Brande  has  constructed  upon  the  same  principle,  a  photometer 
and  an  ethrioscope,  both  of  which,  diou^h  liable  to  some '  objections, 
aie  most  curiously  sensible  to  the  impression  of  light,  and  to  thefirigori- 
fic  emanations  of  the  heavens. 

CXXXIII. 
EXTfiNSIYE  XYAPOKATION   TAKES  PLACE   UHDEE  AN  AlE 

Pump  when  Atmoipheric  Pressure  is  removed. 

If  into  a  shallow  vessel,  contmninj^  Water,  another  a  little 

smaller  be  put,  containing  Sulphunc  Ether;  and  both  be 

placed  on  a  stand  under  the  receiver  of  an  Air-pump :  —when 

.  the  Air  is  forced  out,  the  Ether  will  boil,  whilst  the  Water 

freezes. 
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O^servaHon.    The  foUowing  figure  of  an  Air-pump,  with  resseh  upoD 
the  stand,  will  ffltistrate  the  mode  of  performbg  thb  Experiment. 


▲»  If  a  small  stand,  supporting  the  substances  under  experiment ;  a, 
a  f^lass  vessel  containing  Water,  and  a  smaller  one  inside,  which  con- 
tarns  Ether ;  c,  the  bell-glass  receiver ;  d,  the  platform ;  x,  £,  brass 
cylinders  for  working  the  piftons;  f,  f,  the  pistons;  o,  the  handle  fi>r 
working  the  oistons  up  and  down,  in  order  to  extract  the  Air;  h,  h, 
supporters  or  the  pump,  and  i,  tibe  hole  in  the  centre  of  the  platform, 
for  allowing  the  air  to  pass  out,  when  the  pump  is  in  moUon. 


If  1  drachm  of  Water  be  put  into  a  watch-daM,  placed 
under  the  receiver,  and  another  watch-fflass  be  placed  gently 
in  it,  so  as  to  form  a  layer  of  Water  between  them ;  and  if 
a  dram  of  Ether  be  poured  into  the  upper  watch-glass,  th^ 
above-mentioned  effect  will  more  readily  be  produced.  Vhe 
Ether  will  disappear  whilst  the  Water  is  converted  into  Ice ; 
which  will  cause  the  two  glasses  to  adhere. 

Ob$ervatioiu    In  these  two  experiments,  the  presmre  of  the  atmosr; 

ghere  bfiiig  removed,  the  ether  readilv  assumes  the  gaseous  form ;  and^ 
1  so  doing,  robs  the  water  of  so  considerable  a  quantity  of  caloric,  that 
ebullition  and  exccsrive  oold  take  place  in  two  fluids  at  one  time,  and  m 
the  same  place. 
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VATEB  MAT  BE  FEOZEll   BT  A  RAPID  EVAPORilTION  FAOM 

iis  mrface. 

Place  under  the  receiver  of  an  Air-pump,  a  flat  circular 
glass  vessel}  twice  as  large  as  a  tea-saucer :  fill  it  half  way  up 
with  ooncentnUed  Sulpnuric  Add,  and  place  in  it  a  glass 
stand,  or  ring,  supported  by  three  glass  legs.  Place  a  very 
small  shallow  ^vaporatincHdish,  neaply  filled  with  Water, 
upon  this  standi  and  rapi£y  exhaust  the  recover  of  its  Air. 
As  Uie  Air  is  rarefied,  the  Evaporation  of  the  Water  will  be 
prtyoi'tianally  quick.  This  va|)our  would  £11  the  receiver,  and 

E event  any  further  Evaporation,  did  not  the  extensive  sur- 
3e  of  Sulphuric  Add  at  the  bottom  of  the  receiver  absorb 
it  as  rapidly  as  it  is  formed.  The  vapour  which  arises  from 
the  suitace  of  the  Water  robs  the  whole  quantity  of  a  great 
portion  of  heat ;  consequently  the  Water  will  be  frozen. 
This  phenomenon  will  begin  to  take  place  soon  after  the 
exhaustion  is  commenced.  If  the  cock  be  now  turned  for  the 
admission  of  the  air,  the  recdver  may  be  removed,  and  the 
cake  of  Ice  taken  from  thi;  upper  vessel. 

Ohscrvaiioni,  7%e  absorption  of  Water,  even  from  .the  atmosphere, 
is  a  well-known  property  or  Sulphuric  Acid,  coniequentlj,  it  is  wdl 
adapted  for  this  purpose  in  rscuo.  In  this  experiment  the  abiorp* 
tion  b  very  rapid,  consequently  Caloric  must  be  evolved,  as  is  usual  in 
the  combination  of  Sulfwuric  Acid  and  Water ;  therefore,  the  diluted 
Acid  will  be  hot,  wUlst  the  Water  is  frozen. 

Professor  Leslie  has  discoyered  that  the  dried  powder  of  porphyritie 
imp  is  a  more  powerful  and  permanent  absorbent  than  even  Sulpnuric 
Acid ;  for,  in  an  exhausted  receiver,  Water  is  congealed  by  it,  more 
quiddy  than  by  any  other  substance.  ^It  absorbs  one  fifth  of  its  own 
weight  of  Water.  He  thinlu,  that  two  quarts  of  it,  spread  on  a  large 
dish,  would  in  a  few  mmutes  freeze,  in  an  exhausted  receiver,  8  or  IS 
ounces  of  Water,  in  a  cup  of  porous  earthenware.  After  each  process, 
its  power  may  be  restorea,  by  drying  tc  before  a  fire,  or  by  the  heat  of 
the  Sun :  consequently,  fy  Hut  method,  Jce  may  always  he  procured  in  hot 
elimates.  The  same  experiment  has  fireauently  been  tried  with  Oatmeal, 
and  with  the  same  results.  Putvcrixea  PipC'chy  also  acts  in  the  same 
manner. 

CXXXVI. 

The  Evaporation  of  Sttlphvrkt  of  Carbok,  ukdzr 

ike  Receipoerqfan  AW-pumpy  will  almont  freeze  Alcohol, 

Wrap  round  a  Spirit  Thermometer,  a  piece  of  rag, 
moistened  by  Sulphuret  of  Carbon.  If  the  Thermometer 
previously  indicated  the  ordinary  heat  pf  Uie  atnumhere,  the 
fluid  will  speedily  fall  to  Zero ;  and  if  placed  under  the  re- 
ceiver of  an  Air-pump  it  will  sink  to«-80\ 
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Oenend  Obtervaiions  on  Evaporation.  In  lowering  the  tenperatiue 
of  bodies,  EFaporatioii  is  of  extensiTe  use* 

Wines  may  be  cooled,  by  wrapping  the  bottles  round  with  wet  cloths. 
Whio-ooolers  act  upon  the  same  principle ;  for  the  vessels  into  which 
the  bottles  are  put,  are  made  of  a  spongy  or  porous  ware,  through  which 
the  water  exudes.  This  water  evaporates,  and  in  doing  so^  robs  the 
wine  of  its  heat. 

Wet  cloths  are  used  in  Asiatic  countries,  to  coTer  the  windows;  by 
wfaidi  means  the  apartments  in  the  houses  are  kept  cool.  A  similar 
precaution  is  taken  in  Sicily  and  Malta,  during  the  period  of  the  Sirocc9, 
or  hot  wind.  Evaporation,  by  sprinkling  the  floors  with  perfumed 
waters,  is  a  luxury  much  used  by  Eastern  monarch!.  After  Rain,  the 
weather  is  cold,  in  oonseauenccof  an  immediate  and  extensive  eraporation. 

A  most  emu  kind  or  punishment  is  practised  in  one  of  the  Asiatic 
countries.  The  head  of  tne  crimmal  is  snaved,  and  he  is  placed  in  such 
a  situation  that  drops  of  water  continue  descending  upon  one  part  of  his 
bead,  by  capillary  attraction,  from  a  vessel  above.  The  drops  evaporate, 
and  consequently  carry  awav  as  much  heat  as  fives  to  them  the  elastic 
form ;  and  as  one  does  not  descend  until  the  otner  is  dried  up,  the  con* 
tinual  abstraction  of  heat  is  the  cause  of  extreme  agony.  The  lu^rtunate 
victim  dies  raving  mad. 

Gbkehal  Observations  on  Ebullition. 

Ebullition  is  that  salient  motion  which  fluids  exhibit,  when  strongly 
heated. 

Boilinff  b  the  term  generally  applied  to  this  motion,  when  it  takes 
place  under  the  common  pressure  of  the  atmosphere.  When  solid  bodies 
are  heated,  they  attain  high  temperatures,  without  the  escape  of  anv  of 
their  particles :  this  is  not  the  case  with  fluids ;  for,  having  arrived  at 
certain  heats,  they  are  rapidly  formed  into  vapour,  or  steam ;  which, 
ovcrcombg  the  pressure  of  tbie  air,  ascends,  and  robs  the  fluid  of  a  por^ 
tion  of  heat  sufficient  to  preserve  itself  in  the  elastic  form. 

The  process  of  boiling  may  easily  be  exemplified,  by  half-filling  a 
Florence-flask  with  water,  and  suspending  it  over  a  lamp.  Bubbles  of 
atmospheric  air,  with  which  the  water  was  previously  impregnated,  wil^ 
first  appear  at  the  bottom  of  the  flask,  and,  from  their  levity,  arise  to  the 
surface,  where  they  will  be  discharged  into  the  atmosphere.  As  the  heat 
is  encreased,  ImbbUs  of  vapour  are  formed ;  these  also  rise  to  the  sur- 
face :  they  will  do  so  more  frequently,  and  with  mcreased  agitation  and 
violence,  as  the  process  goes  on. 

By  these  means,  the  fluid  under  operation  cannot  attain  a  higher  tem- 

gerature  than  that  in  which  ebullition  is  exhibited;  for,  although  the 
oiling  water  is  equally  heated,  at  one  msUnt  of  time,  still  an  immediate 
addition  of  heat  forms  the  lower  stratum  into  elastic  vapour,  which,  frmn 
its  levity,  rises  to  the  surface,  as  a  bubble,  and  there  explodes,  carrying 
off  with  it  the  superabundant  portion  of  heat  which  it  h^  just  received. 
Hence,  it  is  useless  expence  and  labour  to  add  fuel  to  a  fire  on  which 
a  liquid  already  boils,  in  order  to  make  it  boil  fiister,  or  to  bring  it  to  a 
higher  temperature.  For  as  long  as  there  is  no  extraordinary  pressure^ 
the  fluid  cannot  become  hotter  than  its  boiling  point  permits :  for  exam- 
ple, the  hottest  fire  cannot  render  water,  in  an  open  vessel,  hotter  than 
919^ ;  the  attempt  to  give  it  a  further  heat  would  prove  abortive,  for  it 
oould  only  serve  to  dissipate  the  water  in  the  form  of  steam. 

Ebullition,  therefore,  properly  speaking,  is  the  motion  of  fluids  wheB 
they  evaporate  rapidly  by  bemg  submitted  to  heat. 
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1%  happens,  howerer,  that  all  fluids  do  not  boil  at  the  same  heat ;  as 
taaj  be  anown  byjmmerring  a  Thermometer  in  them  at  the  time:  six 
ounces  of  ether  would  be  completely  evaporated,  or  boiled  avvay,if 
placed  orer  a  fire,  before  two  ounces  of  water  could  enter  into  a  state  of 
cbulHdon :  and  six  ounces  of  water  would  disappear  in  the  same  manner, 
before  two  ounces  of  linseed  oil  could  be  made  to  boil.  The  following 
table  shews  the  boiling  points,  or  temperatures,  of  various  liquids  >- 

Of  Fahrenheit's  thermometer. 

Sulphuric  Ether  boils  at  98^  Phosphorus  ^  ^4^ 

liquid  Ammonia                '  140°  Oil  of  Turpentine  <    "  '.560** 

Alcohol  .  176*  Sulphur  ■  570* 

Water  21«^  Linseed  Oil             600'' 

Nitric  Add                        ■  848**  Mercury  .y  660** 

Sulphuric  Acid  — -  540"" 

Boiling  is  so  common  an  operation,  that  it  is  almost  needless  to  de- 
scribe its  use.    It  is  well  known,  that  water  in  its  cold  state  has  not  the 
power  of  solution  or  digestion  that  boiling  water  has.    By  means  of 
txnling  water,  arnmal  and  vegetable  substances  are  in  part  dissolved 
before  they  enter  the  stomach  to  be  further  digested.    Another  tnrpor^ 
tant  use  of  boiling,  is  thepurification  of  water  from  earthy  salts.    The 
Thames  and  New  River  Waters  always  deposit  a  crust  on  the  inside  of 
tea-kettles  and  steam-engine  boilers;  consequently  the  water  boiled  in 
them  is  purified.  In  rainy  weather,  so  much  earth  is  washed  into  rivers 
that  it  is  absolutely  necessary  to  boil  the  water,  before  it  is  drank.    In 
CUna  and  Holland,  in  consequence  of  the  passage  of  the  rivers  over  a 
clayey  soil,  the  inhabitants  are  accustomed  to  purify  all  the  water  they 
use,  by  bQilmg.    When  wateris  boiled,  it  is  msipid  for  a  considerable 
time,  from  the  loss  of  atmospheric  air,  with  which  it  had  preriously 
been  combined  ;  but  if  permitted  to  stand  in  an  open  vessel,  it  will  soon 
again  be  hnpregnated  by  it,  and  recover  its  ordinary  taste. 

Fluids  boil  at  different  temperatures,  according  as  they  are  a£[ected 
hy  pressure  of  the  atinosphere,  or  of  any  other  body :  and  less  or  more 
heat  IS  required  for  their  ebullition,  accordhig  as  the  body  which  presses 
on  them,  is  light  or  heavy.  "^ 

C  XXXVII. 

Fluids  boil  at  a  low  temperature. 
When  Atmospheric  pressure  is  removed. 

Pour  some  water  into  a  Mattrass,  (see  the 
annexed  figure,)  and  set  it  over  a  lamp :  when 
in  the  act  of  boiling^,  put  in  a  tight  cork,  and 
take  it  off  the  stand  at  the  same  instant :  the 
Ebullition  will  oease;  but  will  recommence 
as  soon  aa  the  cork  is  withdrawn. 

Repeat  the  experiment ;  and  paste  a  piece 
of  bladder  over  the  cork  as  quickly  as  possible, 
in  order  to  prevent  the  access  of  Air.  The 
part  of  the  flask  unoccupied  by  the  Water, 
will  be  occupied  by  Steam :  but  if  a  piece  of 
calico  dipped  in  cold  Water,  be  wrapped  round 
the  upper  part  of  the  flask,  the  Steam  will  be 


AS  EXPAKilON  OF    BODIES   BY    HKAT. 

condensed,  and  a  vacuum  being  now  i<>rmed/  the  Water, 
without  the  assistance  of  any  more  heat,  will  boil  a  second 
time.  Preserve  the. flask  (xnrked  as  it  is,  it  will  boil  at  any 
time,  by  an  heat  of  88*. 

■ 

Ob«fr|i0lMii.  The  phouxnenon  of  bgiUog  when  the  liquui  is  actu- 
ally  cooled,  is  owing  to  the  remoTal  of  an  atmoiiphere  of  8t<fam  from  its 
0ur£ue,  by  condensation!  The  wann  liquid  ha?ing  room  for  evaporation 
or  ebullition,  enters  faito  that  state  with  rapidity. 

cxxxtiii. 
Water  boils  at  88^  Fahrbnhbit, 

When  Atmospheric  Pressure  is  removed. 

If  any  Quantity  of  boiling  Water,  in  a  vessel,  be  cooled 
down  184  degrees,  that  is,  to  88^,  and  put  under  the  receiver 
of  an  Air  Pump»  it  will  boil  at  that  temperature. 


Ether  boils  at  a  low  TsMPERATVESy 
When  Atmospheric  Pressure  is  removed. 

Let  a  small  quantity  of  Sulphuric  Ether  be  made  to  boil 
at  9(r  in  a  phiaL  Whilst  in  the  act  of  sending  up  mudi 
vapour,  let  a  tight  cork  be  fitted  into  it,  (as  it.  is  witndrawn 
from  the  fire,)  and  a  piece  of  wetted  bladder  laid  over  the 
oork :  the  air  being  expelled  by  the  Ethereal  Vapour,  there 
will  remain  a  vacuum  above  the  liquid,  when  the  phial  b 
made  cold.  In  this  state,  the  least  addition  of  heat,  from 
the  warmth  of  the  hand,  the  flame  of  a  candle,  heat  of  the 
Fire,  or  Water  moderately  warm,  will  makeitboiL 

Observaiiora,  This  ii  a  delicate  experiment,  and  requires  a  complete 
exclusion  of  the  air.  When  this  is  completely  expelled,  the  etha  will 
continue  boiling  for  any  len^  of  time.  In  a  warm  room. 

If  theether  is  tabmittcd  (in  a  wann  room) to  aqy  hsat  abty^  thai 
derived  from  the  hand,  the  vapour  muft  be  condensed  as  it  approaches 
the  neck  of  the  pHial,  by  wrapping  a  small  strip  of  wetted  linen  round 
the  neck.  Unless  thii  be  done,  a  very  few  degrees  of  heat  will  so  expand 
the  vapour,  that  Che  phial  will  burtt.  If  the  eork  be  put  in,  in  the  act  of 
withdrawing  it  from  the  fire,  Tat  the  commencement  of  the  experimental 
and  if  it  fits  tight ;  also^  if  (in  addition  to  the  bladder,)  it  be  covered 
with  sealing-wax  so  as  effectually  to  exclude  the  air ;  the  phial  inay 
be  kepi  m  a  coot  place,  for  constant  use,  and  will  always  exhibit  tlie 
samephenomfDon. 


mxvAvaioH  OF  iqdiestBt  usat. 
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CXL. 
MeCHANICAI    PrESSUEB  B£TAftD»  EbUI^LITIOK. 

If  water,  in  an  open  ves$el^  be  submitted  to  the  heat  of  the 
strongest  fire, — even  that  required  for  the  liquefaction  of 
iron  ; — the  Thermometer  will  not  indicate  any  more  heat  in 
it,  than  will  raise  the  Mercury  to  21S°.  But  if  an  equal 
quantity  of  Water,  in  a  Papm's  digester,  be  put  on  even 
a  moderate  fire>  the  temperature  wilfrise  to  400' ;  but  stiU 
the  Water  will  not  boiL 

ObseruaUnn,  It  is  evident,  that,  in  the  first  case,  excess  of  .tempera* 
ture  in  the  water  is  prevented  by  an  union  of  the  superabundant  por- 
tion of  calorie  with  part  of  the  water,  which  is  converted  into  steam  : 
and  in  the  second  case,  that  the  steam  is  so  forcibly  res^iuned  from 
escape  that  the  caloric  combines  with  the  whole  mass  of  water,  mid 
raises  the  temperature  to  400^. 

Fapin's  digester,  which  the  an- 
nexed cut  represents,  was  con- 
structed on  tiie  principle  of  me- 
chanical pressure  oeing  necessary, 
to  el|^v«|e19uid8  to  higher  fempe- 
ratllres  ibsn  thi^lr  common  bbOW 
poibtt.  ' 

A,  istheboUer;  B^  thelid,fiE»- 
ten^  down  1^4  screws;  c,  a 
valve  to  a}^w  the  escape  of  a 
small  poftJon  of  steam,  to  prevent 
the  Inir^ting  of  the  apparatus ; 
x>,  is  a  jiotched  lever,  on  which  a 
weight  s,  hangs,  to  prevent  the 
valve  from .  xinng  by  a  slight  ex- 
pansiqn  of  the  steam.  The  weight 
r^as.lieavy,  according  to  the  strength 
and  thickness  of  the  iron,  of 
'  which  the  digester  is  fbhned.  The 
Wholeapparatus  is  gencndfymade 
very  strong,  to  prevent  accidents. 

Animal  bones  are  dissolved  with  great  facility,  in  these  digesters,  in 

order  that  the -gelatine  eentaiaed  in  iheip^  may  be  converted  •  into  rich 

soups,  &c.    For  tiiir  purpose,  the^  ^ave  been  much  usifl  .in.  -hotels^ 

T    cpfiee-hpuses,    and  family  establishments.     The  heat  of    the  wuter 

contained  In  this  apparatus^  is  so  uttense  as  to  melt  lead. 
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Gbnkbal  Obshstatiom  on  Distillatiob. 


Distillation  is  that  pnx^ss,  by  which  the  volatile  pattidea  of  LoiliQi^ 
fluids  aro  vaporised,  condensed,  and  collected  in  appropriate  vessels. 

It  is  performed  by  subnaitting  liquids  to  heat,  in  ciose  metallic  or  glass 
vessels.  The  more  volatile  particles  being  in  a  state  of  vapour,  ascend 
In  the  body  of  the  still,  or  lower  vessel,  ui  which  the  liquid  boils,  and 
enter  the  head  or  capital  From  thence  the  vapour  passes  into  a  metal^ 
tube,  called  the  worm,  or  condensing  tube,  which  is  cooled  externally, 
by  means  of  water  contained  m  a  large  tub  or  wooden  vessel,  termed 
the  Refrigeratory.  The  vapour  is  thus  condensed,  (or  reduced  to  a 
liquid  state,)  by  parting  with  its  heat  through  the  metal  to  the  surround- 
ing cold  water,  and  descends  through  the  worm  into  any  convenient 
vessel  placed  below.  This  latter  pwt  of  the  apparatus  is  named  the 
Receiver.  The  following  engraving  represents  the  apparatus  by  wUch 
the  process  of  distillatioais  usually  carried  on. 


A,  Is  the  furnace  on  which  the  Still  is  placed ;  b,  the  head,  or  capital ; 
G,  the  refrigeratoiy,  containing  the  worm ;  and  d,  the  vessel  for  receiving 
the  distilled  product.  Mr.  Knight's  apparatus  for  distiUation  may  be 
seen  in  Plate  8.  * 
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The  worm  may  be  either  of  a  vermicular,  or  of  a  zig-zag  8h4pe* 
foUowiDg  figures  represent  condensers  of  each  of  these  forma. 


I 

The 


A»  A,  Are  the  endf  whidi  communicate  with  the  capital ;  b>  b,  the 
ends  hwa  which  the  condensed  fluid  escapes. 

It  ia  neccasary  to  connect  the  different  parU  of  a  distilling  apparatus 
in  such  a  manner,  that  the  vapour  of  the  distilled  product  may  not 
escape  through  apertures  or  chhUrs  in  the  places  where  they  are  joined  : 
for  this  purpoae,  substunces  of  a  soft  nature,  called  Jutes,  are  smeared 
over  their  joints.*  * 

For  many  chemicid  purposes,  retorts  and  receivers  are  used  in  distil- 
lation. The  following  cuts  represent  this  apparatus  in  a  disjomted  state; 
that  its  parts  may  he  properly  understood. 


A,  Is  the  retort,  havinff  an  aperture,  called  the  tubulure,  by  which 
liquids  may  be  supplied  without  takmg  the  parts  of  the  apparatus 
asunder  ;  «,  is  a  tube,  into  which  the  beak  of  the  retort  is  to  -be  in- 
serted, and  which  communicates  with  the  receiver,  c.  Hie  apparatus 
may  be  seen  together,  m  Plate  8. 

*  The  following  lutes  are  sufficient  for  this  purpose  hi  most  cases. 
A  mixture  of  pipe-day,  cut  tow,  and  sifted  sand,  with  water,  is  an 
excellent  lute  for  eorrosive  substances. 
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Retorts  are  sometimes  made  of  earth  to  resist  the  Intense  heat  of 
fires.  In  the  distillation  of  carburetted  hydrogen  gas^  from  coals,  for 
the  iUumination  of  streets  and  houses,  cast-iron  retorts  are  used.  Leaden 
retorts,  as  will  be  seen  in  a  future  page,  are  required  for  the  diitilkOtion 
of  fluoric  acid. 

Retorts  are,  however,  generally  made  of  glass,  in  order  that  the  ope- 
rator may  see  how  the  process  is  going  on.  This  is  absolutely  neces- 
sary in  nice  and  delicate  experiments,  as  ma^  be  been  by  the  follow- 
ing  one,  which  fully  illustrates  the  mode  of  distlUation  by  the  use  of 
retorts  and  receivers. 

CXLI. 

Process  of  Distillation  with  Retorts,  &c. 

Pour  a  quart  of  Ale  into  a  Glass  Retort,  place  it  in  a 
Sand-faathy  and  lute  the  Receiver,  &e.  to  h.  Soon  after  heat 
18  applied,  the  Spirit  will  begin  to  come  Over.  Separate  the 
apparatus,  as  soon  as  the  distilled  liquor  ceases  to  be  spiri- 
tuous. 

Obtervafions.    In  Chemical  Laboratories,  Retorts  are  maob  used  for 
the  concentration  of  acids ;  for  the  pre- 
paration of  ethers,  &c.  &c.    To  prevent 
accidents,  and  to  keep  up  a  regular  strong 
heat,  the  sand-bath  is  generally  used. 

This  apparatus,  which  n  in  the  anneied 
figure  represents,  is  made  of  cast-iron, 
and  fits  exactly  the  aperture  of  the  fur- 
nace shewn  ui  page  100.  The  fire  beinff 
kindled,  the  bath  is  to  l)e  nearly  fiUed 
with  fine  sand,  and  the  body  of  a  retort 
placed  deep  in  it,  the  sand  being  heaped 
up  on  all  sides.  When  the  sand  becomes 
red-hot,  the  distillation  will  be  at  its 
height,  p.  Represents  a  lid  for  the  bath, 
or  for  the  aperture  of  the  funiace,  as 
occasion  may  require ;  o,  is  a  stopper  for 
the  hole  in  the  centre  of  tlie  lid.  For 
the  distillation  of  substances  which  require  an  unUbnn  heat,  this  appa- 
ratus is  absolutely  necessary. 


A  mixture  of  equal  parts  of  muriate  of  ammonia  and  carbofiate  of 
lime  with  water,  tbrmsa*  verj  secure  lute. 

Finely  pounded  glass  and  the  white  of  an  egg,  have  been  used  both 
as  a  lute  and  a  cement    They  answer  the  former  purpose  very  well. 

Common  ptitty^  which  is  a  ftiizture  of  oil  and  carbonate  of  lime,  an- 
swers well  in  many  cases  as  a  lute. 

Common  clay,  with  or  without  sand,  and  mixed  with  some  powdered 
carbonate  of  lime  and  water,  is  a  lute  which  will  stand  a  great  heat. 

A  very  good  lute  for  common  stills,  for  the  distillation  of  aromatic 
waters,  &C  Ja  a  paste  made  with  Unseed  meal  and  qo\d  water. 
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CXLII. 

Pbocsss  of  Distillation^ 
By  means  of  the  Comfnon  StilL 

Put  into  a  moderately  sized  Still,  about  a  pound  of  Mint 
leaves  (or  any  other  herb,  capable  of  affording  an  Aromatic 
Oil  or  essence,)  with  two  gallonB  of  Water ;  and  place  it  on 
a  fire  or  furnace :  lute  on  the  head,  and  connect  the  Worm 
with  it.  Now  fill  the  Refrigeratory  with  Water ;  place  a 
Redpient  vess^  under  the  Worm  ;  see  that  the  fire  bums 
well,  and  that  the  whole  apparatus  is  in  proper  order.  In 
about  half  an  hour,  the  Distillation  will  commence,  and  the 
Mint-water  will  trickle  through  the  Worm  into  the  Receiver, 
in  a  stream,  which  should  never  exceed  the  size  of  a  thread, 
and  it  will  be  better  not  to  uree  the  process,  when  con- 
ducted in  this  small  way,  beyond  the  decree  at  which  the 
liquid  drops  in  the  most  rapid  manner,  when  it  comes  over 
more  raijioly,  there  is  danger  of  the  fluid  in  the  still  boiling 
aver.  If  this  acddent  should  happen,  (its  occsurrence  may 
be  known  by  the  liquid  passing  wo/tm  into  the  Receiver, 
though  the  Water  in  the  Refrigeratory  is  cold),  the  heat  of 
the  furnace  should  be  lessenco,.  and  the  liquid  which  has 
boiled  over  should  be  set  aside,  and.  not  mingled  with  that 
-which  has  been  properly  distilled,  as  it  would  spoil  it,  and 

Srevent  it  from  being  preserved  by  becoming  mouldy.  When 
le  stream  ceases  to  exhale  the  smell  of  M'mt,  the  Distillation 
is  to  be  discontinued,  as  all  the  volatile  particles  of  the  leaves 
have  already  come  over. 

Observationi*  In  this  way,  essential  oils,  such  as  pepper-mint,  rue^ 
doTes,  cinnamon,  anise,  turpentine,  juniper,  ami  otto  of  roses,  are.dis** 
tilled  tiroRi  herl)s  submitted  to  a  strong  heat  with  water.  These  oils  are 
called  essential,  or  volatile,  to  distinguish  them  from  such  ai  will  not 
rise  by  distillation :— accordingly,  those  which  do  nut^  (such  at  finseed, 
almond,  castor,  olive,  and  all  animal  oils,)  are  denominated  fiied« 

When  oils  are  distilled,  water  generally  comes  over  with  them,  ami 
although  from  their  levity  they  swim  on  the  water,  still  they 
cannot  be  easily  separated  in  the  vessel  into  which  they  had 
at  first  flowed.    To  obviate  this  difficulty,  a  very  useful 
instrument  has  been  invented,  called  a  separatory  iunnel, 
(see  thfe  annexed  cut.)    c,  Is  the  upper  inertuil;,  into  whidi 
the  mixture  is  poured,  and  which  has  a  glass  stopper,  which 
is  to  be  withdrawn  grailufdly,  in  order  that  trtuofa  atmos-  A^ 
pbeiic  |>retsiire  may  noft  have  the  effect  of  fi»«Sng  it  out  tos 
rapidly,  «t  the  lower  aperture,  D;  b,  is  the  handle ;  and  a, 
the  boti^.of  water  in  the  funnet,  having  the  crfl  swimming  on 
its  surface.    The  oil,  from  being  specifically  lighter  than  the 
water,  remabis  at  the  surface,  and  is  to  be  prevented  from  . 
eieipe,  by  pattiiig  in  the  sCc^por,  e,.just  as  all  tlie  ira|cr 
hasrunoiSfl 
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B;  diftillatian,  all  ipiritt  anil  uinitid  oib  are  obtained.  Of  tbe  for- 
mer, brandy  ij  distilled  IVam  wiiii-;  rum  from  a  femiented  •olutien  of 
iugar,  nr  the  juice  af  Ibe  sugar-cane ;  whiskey  from  a  fermented  liquor, 
made  from  potatoci,  rye,  oau,  or  barle;;  anack,  (an  Aiistic  spirit,) 
from  rice,  uhicli  hai  undergone  fermentation  similar  to  the  abore ;  and 
Clitii,  which  is  made  in  America  and  Africa,  frimi  a  certain  fruiL  Tbe 
ArRbi  dij^til  a  spirit,  which  thej  cull  KoiimiH,  from  Mare'*  milk,  which 
has  undergone  fermentJitiDii.  Alcohol  is  tbe  spirituous  ingredient  in 
all  these  distilled  products.  The  purest  alcohol  contuns  no  water  ;  its 
specific  sravity  being  .837.  To  obtain  pure  alcohol,  the  spirit  from 
which  it  u  distilled,  mutt  be  mixed  with  dry  muriate  of  lime,  which,  from 
its  affinity  for  water,  holds  possetsion  of  it,  whilst  tbe  spirit  asceitda. 
Tlte  alcohol  cannot  be  deemed  pure,  until  the  muriate  of  lime  ia  left  dry 
b  tbe  still  or  retorL 

ComtKumd  liguors,  or  cordials,  lucb  as  gia,  hollaDda,  &c.  &c.  are 
distilled  from  fermented  liquors  combined  with  m1  of  turpentine  Juni- 
pei^berries,  &c. 

ObIERVATIONS    ok    DttTILLATIOH,    BY    A    LttW    HIAT,    IH    CLOfB 

Those  who  are  acquainted  with  the  commui  mode  of  distillation,  an, 
doubtless,  aware  of  t^  unpleaaant  llarour,  peculiar,  more  or  leu,  to  all 
distilled  products.  It  is  this  which  prerents,  m  long  as  the  comiuoD 
operation  Im  continued,  the  successful  licalij  of  British  spirits  with  those 
of  foreign  manufacture. 

A  distilling  apparatus  has  lately  been  mvented,  bj  which,  a  produce 
direstedof  any  empyieiunatic  flavour  or  taste,  may  be  obtained;  by 
rendering  it  impoasible  for  the  matter  in  the  atilj  to  be  OTCfheated,  or 
burned  tn  the  bottom-  This  is  accomplished  by  the  tranimitrion  of  the 
heat  to  the  ttill,  through  the  medium  of  a  surrounding  liquid,  as  may 
be  seen  by  reference  to  tbe  following  engraving. 


*,  Is  the  Still;  l,  l,  l,  l,  are  tiie  outer  caseaattached  to  it,  by  which 
ii  is  iuiTOUnded  with  water ;  t,  is  an  air-pump  attached  to  the  top  uf  a 
close  receiver,  c,  wliiah,  being  worked,  exhausts  the  still,  a, — the  cloiie 
condensing  vesBel,  i,-r-aiid  the  recuver,  c.  e,  is  a  stop-cock,  by  which 
the  communication  between  a,  and  c,  may  be  dosed,  and  the  contents 
of  die  receiver  drawn  off,  without  impeding  the  operation ;  for  while  the 
stop-cock,  G,  is  abut,  the  doae  condensing  vessel  acts  at  a  receiver.  Tbe 
receiver  is,  of  courie,  to  be  re-exhausted,  if  it  bat  been  i^ieued  white  tbe 
•till  ii  at  work,  before  the  cock,  a,  is  again  opened  ;  s,  u  an  air«ock  to 
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Whnit  air  into  the  receiirer  prerious  to  drawing  off  its  oontenta ;  h^  ib  the 
dlBcharge-cock  of  the  recenrer ;  and  i,  is  the  dbcharge>cock  of  the  ttill. 

If  the  outer  caae  in  which  the  ftill  is  fixed,  be  pla^  on  the  fire,  (aa 
the  ttOl  itself  is  in-  the  usual  mode  of  distilling,)  it  is  eyident,  that  the 
matter  in  the  still  can  nerer  be  heated  to  a  higher  degree  than  81S^  the 
greatest  heat  of  the  surrounding  water.  But,  mthe  improved  apparatus, 
distillation  is  effected  at  a  still  lower  temperature,  (generally  about  lSSe°,) 
because  the  pressure  of  the  atmosphere  is  removed  from  the  surface  of 
the  liquid  in  the  still  bj  the  air-Dump;  and,  of  course,  from  the  regular 
application  of  so  low  a  degree  or  heat,  an  agreeable  flarour  is  secured  to 
the  distilled  product. 

By  the  ffeat  reduction  in  the  application  of  heat,  an  important  saving 
of  fuel  is  enected ;  and  the  vessels,  from  bein^  less  exposed  to  the  action 
of  violent  ires,  wUl  be  far  more  durable.  A  less  quantity  of  cold  water, 
far  condensmg  the  vapour  in  the  condensing-vessel  and  receiver,  is  re* 
quired  than  in  common  distillation :  this,  in  many  cases,  will  be  found 
a  material  convenience,  particularly  in  some  of  the  West-India  islands. 

From  the  distillation  being  confined  throughout  the  operation,  to  close 
vessels,  the  common  loss  b^  evaporation  at  the  worm  e  end,  is  in  Uiis 
apparatus  avoided,  and  an  increase  of  produce  is  obtiuned.  The  produce 
or  the  improved  apparatus  has  been  submitted  to  the  judgment  of  ex« 
perienced  persons,  and  most  highl^r  approved  ot  The  apparatus  itself 
may  be  seen  at  work  at  Mr.  Tritton's  manufiustory,  No.  es,  Whito- 
chapel,  London. 

It  was  at  one  tone  supposed^  that  firesh  water  might  be  obtained  at 
aea  by  distillation  ;  this  plan,  however,  did  not  succeed,  as  the  water 
still  retained  an  unpleasant  taste.  Perhaps,  if  less  heat  were  applied,  on 
the  principle  of  the  foregoing  improvement;  and  if  the  distilled  water 
were  afterwards  exposea  for  some  time  to  the  air,  this  very  desirabia 
object  might  be  attained. 

ObSEBVATIONS  on  SUBLIVATIOH. 

Sublimation,  is  the  conversion  of  solid  bodies  into  vapour,  and  their 
Ittoension  in  close  vessels,  when  strongly  heated. 


This  process  is  carried  on  in  an  apparatus,  called  an  alembic,  which 
the  above  cut  represents :  a,  is  the  cucurbit,  or  boiler,  into  wluch  the 
body  to  be  sublhned  is  put ;  i,  is  the  capital ;  and  c,  is  the  receiver. 


r 
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OlSKJITATIORS'OM'  TaB'GSKBRJLTIOM  AVD  U8£f  OF  StBAM.' 

Steam  is  water  in  ft  state  of  frreat  eXDaivkm  by  heat :  in  this  state  it 
is  elastic,  and  Dossetses  astonishing  mecnamcal  and  heatmg  powers* 

The  bulk  of  steam  at  ftW  is  1700  times  ^eater  than  £at  of  watier, 
M  the  same  temperature :  consequently,  it  is  no  wonder  that  it  should 
possess  great  expansive  power,  when  machinery  is  set  in  motion  and 
impelled  by  it :  also,  when  in  nature,  bodies  by  resisting  its  iftifluence, 
are  rent  asunder  and  thrown  to  great  distiiliees,  as  is  the  case  in  earth- 
quakes and  Tolcanic  eruptions,  which,  probably,  owe  their  destructive 
effects  to  this  cause.* 

CXLV. 

£XPA1ISIY£    POWER  OF    WATVR    WUEN    FORMED    IKTO 

Steamy  sticwn  by  the  bursting  of  Candk-Bombs, 

Stick  one  of  these  in  the  tallow  of  a  candle,  so  that  the 
globulai  part  shall  be  in  contact  with  the  flame.  In  the 
course  of  a  few  seconds,  the  liquid  in  the  bomb  being  ex- 
pmded  by  the  heat,  and  converted  into  steam,  will  burst 
its  coniines  with  a  loud  report,  scattering  the  glass  in  a 
thousand  pieces,  and  extinguishing  the  candle. 

Ohieroatiuns,  Steam  has  long  been  deemed  a  most  important  agent 
in  the  arts  and  comforts  of  life.  Its  uses,  however,  have  been  coimned 
10  its  expansive  power  in  living  motion  to  machinery ;  to  the  diffusion 
of  beat  through  houses,  &c  &c.,  by  being  couveyed  in  pi{)es ;  and  to 

^— ■^■— ^^— ^^— ^— — — — ^—  ■         — ^— — ^^ 

*  In  September  1783,  there  was  a  volcanic  eruption  of  Mount  Hecla^ 
In  Iceland^  surpassing  every  thing  of  the  kind  recorded  in  history  :•— the 
lava  it  stated  to  have  spouted  up  to  the  perpendicular  height  of  two 
milei^  during  the  long  continuance  of  two  months ;  and  to  have  covered 
3600  square  miles  ofground,  in  some  places  100  feet  deep. 

The  hot  springs  of  Ouadiitta,  in  America,  which  have  been  known 
for  many  yeariN  are  situated  on  a  stream  called  Hot-spring  Creek,  which 
falts  into  the  Washitaw  river  eight  miles  below.  Ihey  lie  fifty  miles 
south  of  the  Arkaosaw  river,  in  Clark  county,  territory  of  Arkansaw, 

Sitely  Missouri),  and  six  miles  west  <if  the  road  from  Cadron  to  Mount 
airie  on  Red  River.— The  approach. to  the  spriqgs  lies  up  the  valley  of 
the  creek.    On  the  right  of  the  valley  rises  the  hot  mountain  with  the 

airings  issuing  at  its  foot ;  on  the  left,  is  the  cold  mountain,  which  is  lit- 
e  more  than  a  confused  and  mighty  pile  of  stones.  The  hot  mountain 
is  about  300  feet  high,  rising  auite  steep  and  presenting  occasionally 
ledges  of  rocks,  it  terminates  above  in  a  confused  mass  of  broken  rocks. 
The  steep  and  otherwise  steril  sides  are  covered  with  a  luxuriant  growth 
of  vines.  The  valley  between  this  and  the  cold  mountain  is  about  fifty 
yards  wide.^The  springs  issue  at  the  foot  of  the  hot  mountain  at  An 
elevation  of  about  ten  feet  above  the  level  of  the  creek ;  they  are  Very 
numerous  all  along  the  hill-side,  and  the  water  which  runs  in  copious 
streams  is  quit  hot ;  it  wUl  scald  the  band  and  boil  an  egg  hard  in  ten 
minutes.  Its  temperature  is  said  to  be  the  same  as  that  of  boiling  water, 
but  Dr.  Andrews,  of  Red  River,  thinks  it  is  not  above  300"  Fahr; 
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the  bkacbiDg  of  finen.  Our  preeent  state  of  knowledge  doef  not  en- 
aUe  us  to  app^T  steam  to  oUier  purposes ;  but  turd j,  we  cannot  be 
thought  too  sangume^  m  antkdpatiog  its  application  to  many  other  use- 
ful operations.  We  shaU  first  notioe  ita  power  in  impelling  machinery, 
and  afterwards  describe  its  uses  and  application  in  tbediffiuioa  of 
heat 

ObservaiumM  on  the  Steam  Engine* 

The  steam  engine^  or  the  apparatus  in  which  steam  is  generated, 
(and  to  parts  of  which  it  communicates  motion,)  is  now  so  oommooly 
used,  that  description  is,  perhaps,  unnecessary.  We  muat,  however, 
mendon  the  principles  of  its  action.  The  first  is  the  expanshre  force  of 
the  steam,  wluch  causes  the  ascension  of  a  piston  in  an  iron  cylinder. 
The  piston  having  thus  received  an  impulse  according  to  the  degree  of 
expansion  of  the  steam,  and  size  of  toe  apparatus,  communicates  it  to 
any  species  of  machinery  which  may  be  attaciied.  The  second  principle 
is,  the  condensation,  or  escape  of  the  steam  by  a  valve;  by  which 
means,  the  piston,  kam  its  own  weight,  or  other  mechanical  cause  des- 
cends in  the  cylinder.  .  The  condensation  is  usually  effected  by  letting 
cold  water  rob  the  steam  of  its  latent  Ijeat,  by  which  means  it  resumes 
the  liquid  form,  and  (of  course,  occupies  less  bulic  than  befece.  An 
alternate  motion  may  be  given  to  the  lever  raised  by  the  piston,  by 
permitting  its  other  extremity  to  be  raised  and  depressed  by  steam  is« 
suing  throijgh  another  cylinder. 

Pute  5  represents  an  engme  of  mat  power,  used  at  Mr.  Jadcaon's 
anchor-mamittctorv.  Southward ;  the  various  parts  of  which  mav  be 
easily  understood,  by  reference  to  the  letters  inscribed  on  it,  and  the 
Ibllowing  plate. 

A  desoiptionof  the  forms  and  uses  of  the  steam-en^ne  would  be 
endless ;  already,  by  its  extraordinary  energies,  the  most  astonishing 
worlcs  have  been  accomplished.  Machinery  of  all  kinds  are  set  in  mo- 
tion; mines  are  emptied  of  thdr  contents ;  carriages  of  various  kinds  are 
propelled  on  land ;  and  ships  are  empowered  to  traverse  the  ocean  by 
the  use  of  steam-engines:  there  is  little  doubt  too,  if  they  were  emplov- 
ed  in  aerostation,  that  foi  long  voyages,  steam-cn^e-balloons  would 
speedily  supersede  the  use  of  land  and  water  carnage,  and  that  thdr 
construction  .and  ascension  would  delight  more,  from  their  real  utility, 
than  from  the  temporary  amusement  tiiey  now  afford, 

"  Mr.  Watt  was  the  great  improver  of  the  steam-en^e ;  but  in 
truth,  as  to  all  that  is  acmurable  m  its  structure,  or  vast  m  its  utmty, 
he  should  rather  be  described  as  its  inventor.  It  was  by  his  inventiona 
that  its  action  was  so  regulated  as  to  make  it  capable  of  being  applied 
to  the  finest  and  most  ddicate  manu&ctures;  andt  its  power  so  increued 
aa  to  set  weight  and  solidity  at  defiance.  By  his  admirable  contrivances, 
it  has  become  a  thing  stupendous  alOee  for  its  force  and  its  flexibiiity ; 
for  the  prodinous  power  whidi  it  can  exert,  and  the  ease,  and  precision, 
with  which  tnat  power  can  be  varied,  distribtited,  and  applied.  The 
trunk  of  an  elephant  that  can  pick  up  a  pin  or  rend  an  oak,  is  nothing 
to  it.  It  can  engrave  a  seal,  and  crush  masses  ci  obdurate  metal  like 
wax  before  the  sun ;  it  can  draw  out,  without  breaking,  &  thread  as  fine 
as  a  gossamer,  and  lift  a  ship  of  war  like  a  bauble  in  the  aur.  It  can 
embroider  muslin  and  forg^  anchors ;  cut  steel  into  ribands,  and  impel 
loaded  vessels  against  the  fury  of  the  winds  and  waves." 
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The  powers  of  steam  are  becoming  more  known  erery  day.  Even  &< 
)»ograpnj  has  receiFod  its  wonderhu  aid.  The  Times  and  other  rwm' 
papers  faiaye  for  a  long  time  been  printed  by  cylinders  impelled  by  steam^ 
ami  assisted  only  by  three  boys,  who  are  thus  enabled  to  do  the  work 
of  sixteen  men.  In  addition  to  the  economy  in  mvin^  manual  labour,  the 
otherwise  waste  steam  is  carried  round  the  buildmgs  connected  with 
tlie  printing-offices,  which  noi  only  saves  a  great  ezpence  hi  fiiel,  but  af- 
fords that  steady  and  uniform  heat  so  necMazy  hi  a  jirintuw  establish* 
ment.  Cowpers  patent  steam-engine  prints  two  sides^  ora  sheet  of 
paper  at  the  same  time. 

In  all  rafales,  the  steam-engine  is  employed ;  but  it  is  ui  Cornwall 
that  this  wonderful  power  is  used  in  perfection.  Theie,  Woolf  s  engines, 
or  those  of  the  highest  pressure,  accomplish  works  of  sudi  magnitude^ 
as  hardly  to  be  ereditea  but  by  those  wno  haye  witnessed  them.  Heat 
and  labour  are  so  far  economised,  that  a  bushel  of  cmIs  will  perform 
the  work  of  twelve  horses,  and  raise  6000  hogsheads  of  water  ten  feet 
high! 

Steam-engines  have  been  used  to  propel  carriages  of  yarious  descrip* 
tions. — ^Steam  coaches,  in  America^  trayd  at  the  rate  of  thirteen  miles 
an  hour. 

Mr.  Blenkinsop*8  patent  steam  carriages  give  great  fociUty  to  the 
ocmyeyaDce  of  coals,  mmerals,  and  other  articles,  and  are  attended 
whh  a  material  saving  of  ezpence.  See  the  annexed  cut  which  repre* 
•cnts  coal  waggons  attached  to  one  of  these  engmes. 

Descrijdion  of  the  Cut. 

A»  Boiler,  b,  b,  Rafl-road.  c.  The  propdUng  wheel,  which  is  put  ra 
OMition  fay  the  agency  of  steam,  d,  n,  d.  The  carria^  wheels,  a,  b. 
Connecting  rods,  f,  r,  Steam  cylinders,  o.  Smoke  chimney,  h.  Steam 
or  discharging  pipe,  i.  Fire-placet  x,  x.  Coal  waggons,  or  carriages 
of  any  description. 

These  engmes  are  used  at  most  of  the  collieries.  They  are  so  con- 
structed, that  by  the  aid  of  cranks,  fixed  at  right  angles,  they  put  m  ma 
tkm  a  cogged  wheel,  acting  in  teeth  cast  on  one  side  of  the  rail-road  it-^ 
self>  or  on  a  separate  rack,  by  which  a  yerjr  great  propeDing  power  is 
g^en  to  the  machine;  this  power  is  so  considerable,  that  when  the  car- 
xiages  are  lighthr  loaded,  tney  travel  at  the  rate  of  ten  miles  an  hour  ; 
but  when  loaded  with  thirty  coal-wagsons,  which  is  frequently  the  case, 
each  weigUiuf  three  tons  and  a  half,  tta^  are  propelled  on  a  dead  level, 
at  the  rate  ofthree  miles  and  a  h^f  per  hour. 
'  The  use  of  these  steam  carriages  has  given  the  greatest  satisfaction, 
as  it  is  dearly  ascertained  that  five-sixths  of  the  expence  of  conveying 
goods  by  horses  will  be  saved. 

The  use  of  »team  for  navigation  ui  Great  Britam  and  the  United  SUtes 
of  America,  is  very  extensive. — To  propel  vessels,  Steam  generally  acts 
upon  cogged  wheels  at  the  sides. 

In  America,  steam  is  applied  even  to  the  navijB^ation  of  ships  of  war. 
A  steam  frigate  now  lies  m  the  Bay  of  New  York,  three  hundred  feet  m 
length,  two  hundred  in  breadth,  and  thirteen  feet  thick  at  its  sides,  which 
are  composed  of  oak  planks  and  cork  alternately ;  it  carries  44  guns, 
four  of  which  are  100  pounders,  the  others'are  from  46  to  6a  Besides 
which,  in  order  to  prevent  boarding,  it  can  discharge  upon  its  assailants 
a  hundred  gallons  pf  boiling  water  every  minute.    By  the  same  mecha- 
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nil  on,  likewise,  300  sabres  are  moFed  outside  its  port  holes  with  the  most 
perfect  regularity ;  and,  four  times  every  minute,  as  many  long  speara 
are  darted  out  with  the  most  incredible  force,  and  pulled  back  every  tfane 
for  A  fresh  emission. 

The  following  advantages  may  be  anticipated  from  the  use  of  steam  in 
the  navigation  of  ships  :— 

•  ist.  Vesseb  will  not  be  obliged  to  wait  for  we^s  or  months  for  a  fair 
wind,  to  the  great  losa  of  time  and  money. 

8nd.  Neither  will  they  be  becalmed  at  sea,  for  days  and  weeks  to<- 
gather,  in  hot  climates,  to  the  great  uijury  of  the  vessel  and  the  health 
of  the  crew  and  passengers. 

3d*  Voyages  may  be  performed  within  «erta]n  limited  periods.  Mar- 
kets can  be  ivsularly  supplied ;  the  public  will  be  benefitted,  and  the 
calculation  of  the  merchant  will  not  be  disappointed. 

4tfa.  Tbm  vessel  being  constructed  of  great  length  and  breadth,  will 
be  steadier  in  the  water,  and  not  liable  to  be  strained  by  the  operation 
of  the  wind  upon  masts  and  rigging.  Goods  will  be  preserved  from  in- 
jaiy,  andpasseiigers  from  incoiiTenience  and  danger. 

ith.  The  expence  of  the  first  cost  of  sails  and  rigginff,  and  the  annual 
repairs  of  the  same,  will  be  saved ;  and  one  third  of  the  usual  comple« 
ment  of  men,  for  vessels  of  the  same  tonnage,  will  be  sufficient. 

6th.  The  value  of  such  an  agent  as  the  steam  engine,  when  the  vessel 
has  to  contend  with  strong  currents,  on  a  rocky  lee-Miore,  will  be  greatj^ 
appreciated.  Many  a  valuable  cargo,  under  such  circumstances^  will 
be  saved  from  destruction. 

As  far  as  regards  danger,  to  be  apprehended  from  fire  or  explosion  ;— 
such  measures  are  easily  adopted,  as  to  remove  all  ^rounds  of  fear  on 
that  account  (See  the  report  of  the  committee  of  the  House  of  Commons 
on  the  dangers  to  be  apprehended  frtxn  the  use  of  high  and  low  nrsssuie 
steam  engines  in  the  various  arts  of  life ;  and  how  these  may  be  oorialedy 
in  TiUoch*M  PbiUuopkual  Ma^xine.) 

As  there  is  a  prejudice  against  steam  boats,  and  there  have  been  too 
many  just  grounds  for  alarm,  owing  to  the  bardibood  of  the  persons  em- 
ployed in  the  management  of  them,  the  following  plan  of  a  safety  valf« 
for  the  boilers  of  steam  vessels  will  no  doubt  be  approved. 

As  this  valve  is  placed  in  the  imiiU  of  the  boiler,  it  cannot  be  over- 
loaded by  the  engineer,  which  has  been  the  cause  of  most  of  the  accidents 
wbic^  have  happened. 

A.  A*    Is  part  of  the  top  of  the  boiler. 

B.  A  box,  containuig  the  valve,  fixed  in  the 
inside  of  the  boiler. 

C.  The  valve,  which  is  loaded  aeccuding  to 
the  pressure  necessary  for  working  the  engine. 

D.  A  pin  fixed  to  the  top  of  the  valve,  -and 
working  m  a  socket,  to  keep  the  valve  in  its 
proper  place. 


E.  The  pipe  for  carrying;  away  the  over- 
plus steam,  wnich  may  be  raised  to  any  height, 
or  turned  into  the  chimney. 

The  dimensions  will  depend  on  the  sijte  of 
the  boOer 
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OBfBftVATTOKS  OV  THE  DllTRIBUTIOM    OF  HfiAT  BT  StEAM. 

The  ne^t  important  uses  to  which  Steam  is  applied^  are  the  Heating 
of  Houses^  &c.  and  the  Ebullition  of  Liquids.  To  these  it  is  well  adapted^ 
as  Ufi  Its  condensation,  or  return  to  the  liquid  state,  it  gires  out  its  su« 
perabundanty  or  latent,  heatj  to  surrounding  bodies. 

The  thermometer  indicates  no  more  heat  in  steam  than  that  m  boiling 
watec;  still  its  r^  heat  is  800  degrees  more  ;  but  this  portion  is  latent 
in  it,  and  is  necessary  to  preserve  it  in  the  gaseous  state :  consequently 
when  it  comes  in  contact  with  the  cold  air  in  a  room,  or  with  a  cold  li« 

guid  in  a  fessej,  it  is  itself  condensed,  and  they  become  warm  by  com- 
ination  with  the  heat  which  it  had  imparted  to  them.  This  heat,  whilst 
it  preserved  the  steam  in  the  gaseous  form  was  latent,  but  now  it  be- 
comes sensible*    Upon  this  principle  is  founded  the 

Applieation  of  Steam  to  the  Heating  of  Houses,  S^e* 

Steam  is  applied  to  this  purpose  in  many  manufactories  hi  London, 
and  in  the  provinces.  The  ^stem  has  so  far  succeeded,  and  has  been  so 
Tariously  improved,  that  there  are  in  London  several  candidates  who  sub- 
mit for  pubHc  preference  different  means  of  generating  and  diffushig  it. 
In  consequence,  this  method  of  creating  heat  is  mucn  adopted.  It  Is 
liMmd,  that  all  the  rooms  of  a  large  house  may  be  kept  at  a  temperate 
or  at  an  hi|^her  decree  of  heat,  night  and  day,  by  the  steam  generated 
fiom  a  boiler  of  thirty  or  forty  gallons,  worked  by  one  bushel  of  coals. 

In  some  manufactories,  the  steam  is  carried  through  iron  pipes  around 
th«  skirting  of  the  rooms  ;  it  being  ascertained,  that  one  foot  ^face  of 
steam-pipe  will  warm  two  hundred  cubic  feet  of  air  m  a  room.  In  some 
houses,  steam  is  conveyed  within  the  apartment,  into  the  hollow  sides 
of  a  copp«r  cylinder,  which  can  have  tnj  ornamental  figure  given  to  it. 
There  is,  in  either  plan,  no  dirt  nor  effluvia ;  and  no  possible  danger 
aoditi^  because  the  boiler  may  be  worked  in  any  out-building,  at  a  low 
pKtsuK,  segulated  b^  a  valve. 

A  spirit  of  competition  has  been  excited  among  the  manufiacturers  of 
this  apparatus,  for  domestic  use ;  we  shall  confine  ourselves  to  a  de« 
seription  of  the  latest  and  most  approved  construction,  and  application 
of  It,  not  only  to  the  warming  of  houses,  but  to*  many  other  do« 
mestic  purposes. 

Mr.  Whiteley,  Rosamond-street,  Clerken  well,  is  in  the  habit  of  con- 
struodng  the  most  complete  apparatus  of  this  kind,  which  has  ever  been 
offered  to  public  attention.  Ijic  annexed  engraving*  will  shew  his  mode 
of  generating,  diffusing,  and  operating  with  steam,  and  to  what  extent 
it  may  be  carried  from  a  boiler  attached  to  a  kitchen-range. 

▲,  Is  the  boiler,  occupying  the  back  and  left  side  of  the  kitchen  range, 
or  grate^  and  forming  one  entire  vessel,  which  is  acted  on  by  nearly  the 
vrhJsk  of  tiie  fire.  In  common  grates,  this  heat  is  wasted.  By  these  means, 
the  >  water  is  kept  in  a  state  of  constant  ebullition,  as  lon^  as  there  is 
fire  in  the  grate.  The  other  side  is  formed  into  an  oven,  where  meats, 
&c.  may  either  be  baked  or  roasted,  by  the  passage  of  flame  (through 
an  apperture  in  the  side)  over  their  surface,  b.  Is  the  main  pipe,  con- 
TCTing  the  steam  to  the  other  pipes,  b,  b,  and  i,  which  heat  the  washing 
tubs,  steamers,  bath,  and  all  the  apartments  in  the  house,  c.  Is  an  hot 
platfl^  or  stewfaigt-stove; — it  also  serves  to  heat  irons,  n.  Arc  steamers, 
standing  on  a  dfsster,  ia  a  recots ; — this  mode  of  cookinji^  fay  steam  is 
mors  dsanly  and  economical  than  that  with  boiluig  water*    i.  Is  a  hot 
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doiet  under  the  dresser,    f,  r.  Are  the  Washing-tubs,  into  which  steanw 
pipes  pass;  the  water  is  thus  heated  in  wooden,  histead  of  metallic  tea- 
sels.   In  this  way^  water  may  be  boiled  in  a  few  minutes^  in  any  Fesael, 
such  as  a  tea-kettle,  or  urn,  by  merely  turning  the  cock  of  a  very  small 
steam-pipe  immersed  in  it.    On  the  same  principle,  o,-  is  a  wooden- 
trough  for  boiling  linen,  Ac.  &c,  by  steam,  b,  is  a  cistern,  with  ball  and 
codr,  to  keep  the  boiler  supplied  with  water,    i.  The  steam  and  cold 
water  pipes  for  supplying  the  washing  tubs,  according  as  the  tempera- 
ture for  washing  may  be  required,    k.  Is  an  ornamented  cylinder,  for 
heating  apartments  m  any  part  of  the  house.    The  hollow  closed  sides 
of  this  cylinder,  containing  the  steam^  are  an  inch  thick  all  round,  so  that 
the  greatest  possible  quantity  of  heated  surfiice  is  presented  to  the  air  of 
the  apartment.    The  warm  air  ascends  throu^  the  cylinder,  and  the 
rest  of  the  air  in  the  apartment  passes  through  m  the  same  manner,  un^ 
til  the  whole  is  of  the  same  temperature :— wis  temperature  may  be  re- 
gulated according  to  the  degree  required.  Mr.  Whiteley  has  constructed 
a  box,  shaped  and  ornamented  like  an  Ottoman,  which  answers  the  same 
purpose.    L,  Is  a  bath,  heated  to  any  temperature  bv  turning  a  steam- 
cock  ;  the  bath  may  be  situated  in  any  conrenient  chamber,— m,  bemgr 
an  hydraulic  pump,  for  the  supply  of  cold  water;  and  w,  the  pipe  for 
conveying  it.    The  possession  or  a  bath,  which  can  at  anv  hour  oe  sup* 
plied  with  .warm  water,  by  a  famUy,  cannot  be  too  mucti  appreciated, 
particularly  in  cases  of  sudden  illness ;  as,  in  the  middle  oi  the  night, 
such  a  remedy  may  be  the  means  of  saving  life.    A  supply  of  warm 
water  in  the  night-time,  is  always  at  hand  by  the  apparatus  we  are  now 
describing,  as  the  boiler  retains  its  heat  for  seven  or  eight  hours  after  the 
&re  is  extinguished,    o,  o,  o,  o,  Are  the  pip^  for  carrying  away  the* 
waste  water  mto  the  drain  p. 

The  annexed  enrnvuig  represents  the 
steam  boiler;  the  bottom  of  which  is  di« 
vided  into  three  hollow  parts,  a,  b,  and 
c,  which  present  the  water  in  small  por- 
tions, atone  time,  to  the  action  ot  the 
4ire*  This  mode  has  been  found  pre- 
eminently useful  where  steam  is  required 
to  be  generated  with  rapidity ;  and  haa 
been  most  succesfuDy  applied  to  heating 
hot-houses,  manufoctones,  and  drying- 
rooms:  also,  to  the  boiling  of  paper- 
makers'  vats,  washing  and  brevnng  tubs, 
&c  Stc,  &c,  hj  the  application  of  steam, 
by  means  of  pipes  passmg  through  then. 

rhe  fuel  necessary  to  generate  the 
steam,  in  the  manner  we  have  been  de- 
scribing, may  consist  of  a  mixture  of 
small  coals,  and  ashes,  which,  in  Lon- 
don, will  cost  about  six-pence  for  six- 
teen hours.  At  this  cost  of  fuel,  every 
purpose  of  culinary  fires  may  be  effected; 
as  neating,  boiling,  washing,  brewing, 
baking,  drying,  and  even  roasting. 

The  whole  may  be  seen  complete,   and  hi 
Whiteley's  manuuictory.  Conadering  the  mgenuity  and  labour  of  the 


constant  use.  'at  Mr; 
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iBTcntion  I  and  the  multiplicity  of  adv^itapfet  to  tfiiniKegy  (Combined  in  ao 
smple  a  manner  anid  in  no  amall  a  oompaas,  we  do  not  hefitate  to  give 
to  tae  whole,  our  warmest  apjMrqbaikion*. 

A  steam  apparatus  has  beoi  i^eoently  eneoted  at.  St  Paiucras  work* 
houae,  where  a  boiler  of  sixty  gallons  heats  a  stone  bath  ot.ibur  hmw 
dred  gaUons,  several  times  in  the  course  of  a  day;  for  bathing jrick  per- 
aoDSy  boiling  blanketSy  beds,  &c.  From  the  same  boUer^  .is  also  boiled 
one  eighty  gallon  copper  for  washing ;  one  eighty-five  gallon  ditto  for 
cooUng ;  and  one  tniity-siz  gallon  for  the  same  purpose ;  all  performed 
by  one  bushel  of  coals  per  day.  Similar  work  b  done  at  St.  Andrew's 
workhouse,  with  three  pecks  of  coals  per  day. 

At  Cheltenham,  the  late  Mr.  Thompson  not  only  heated.his  baths  with 
steam,  but  aJso  the  air  of  the  dxessing-roOms. 

At  Mr.  Ramshaw's,  Fetter-lane,  a  steam  apparatus  hu  besn  Intro* 
dnced  Inr  coppep-|^te  printing,  which  supersedes  the  use-  of  twelve 
noxious  charcoal  fires.*  Steam  has  also  been  applied  to  the  warming 
of  hot-houses- 

In  the  application  of  steam  to  the  boiling  of  liquids,  as  at  Whit- 
bread's  brewery,  by  means  of  a  worm  conveyed  through  the  midst  of 
the  hquors,.  five  or  six  hundred  barrels,  of  wort  are  boiled  in  half  the 
usual  time,  and  two  chaldrons  of  coab  are  saved  hi  one  day.  Steam  haa 
also  been  Introduced  into  many  other  breweries*  No  other  copper  Is 
requisite  bemdes  the  steam-bouer ;  the  wort  and  liquors  bein^  boiled  In 
wooden  vats.    It  u  likewise  used  for  the  purposes  of  distillation. 

The  flawing  is  a  summary  of  the  advantages  which  will  result  firom 
sobstituting  steam  in  place  of  culinary  fires,  for  the  heatmg  of  houses, &c: 

1st.  Steam  saves  half  the  quantity,  and  three-fourths  of  the  cost  of 
coals  or  other  fuel. 

Sd.  Steam  can  be  made  to  create  any  degree  of  temperature  required. 

dd.  Steam  diffuses  heat  equally  throughout  an  apartment,— every 
flide  and  every  part  being  as  warm  as  eveiy  other  side  and  oart ;  and 
the  people  in  a  room,  are  not  (as  with  fim)  frozen  on  one  sine,  whilsjt 
they  are  scorched  on  the  other. 

4th.  Steam,  as  diffused  in  metallic  enclosures,  creates  neither  dirt,, 
dust,  nor  noxious  odour* 

6tL  Steam  is  free  from  the  dancers,  which  attend  common  fires :  for 
no  house  can  be  set  on  fire  by  the  neat  of  steam ;  and  there  is  no  haz- 
ard of  the  di>eadful  accidents  which  arise  from  the  clothes  of  females  and 
children  taking  fire. 

6th,  Steam  warms  not  merely  the  room  into  which  it  is  oonv^ed, 
but  all  the  adjoining  rooms ;  and  if  made  to  act  in  a  cylinder  at  the 
bottom  of  a  well-staircase,  or  in  the  hall  of  a  house,  it  will  increase  the 
temperature  of  the  whole  house. 

7th.  Steam,  by  causing  the  heated  air  to  ascend,  promotes  the  venttl»> 
tion  of  a  room,  and  the  renewal  of  the  air,  by  means  of  an  orifice  and 
pipe  in  the  upper  part  of  that  room. 

8th.  Steam  renders  chimneys  and  fire-places  unnecessary ;  and  wi9» 
therefore,  diminish  the  expence  of  building  houses. 

0th.  Steam  will  heat  several  small  houses  from  a  common  bdler  at  a 
Joint  expence. 

10th.  Steam  will  warm  the  largest  as  well  as  the  smallest  apart^ 
ments,  and  parts  remote  from  the  wiler,  as  highly  as  those  near ;  that 


*  For  this  meritorious  attention  to  the  health  of  his  workmen,  tha 
Sodety  of  Arts  presented  Mr.  Ramdiaw  with  the  Isis  gold  medal 
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I§timj,     would  wann  the  Cithedial  of  8t  Fiuiy  and  every  nmote 
oohier-^of  it,  ae  oooipktely  ae  the  MaiUest  cabin. 

11th.  Steam  renders  kitchens  and  fires  unneceasanr  under  the  reof  of 
a  dweUhiig';  aa  it  can  be  conveyed  from  any  out^buildnig  to  a  cooking 
apparatoi.'  ••  ?  •  - 

I  I2th.^  It  pttts4Ui  end  to  the  use  and  employment  of  the  mretehed 
dimbhig»b<y.  In  «  wdrd>  ^thcintreduetion  of  steam  for  generathig  and 
diffuUM)  he«9  is  likdy,  not  only  to  •  ehange  the  enftire  economy  of  oiir 
housc8,'litD  to  prouMe  ceatfort,  healthy  -deanliness,  and  security^  be- 
yond all  Ibrmer  antieipatioQs  of  art  or  genius.  •  . 

ExpAKsiops  OF  Solid  Bodies, 

We  have  hitherto  spoken  only  of  the  expansion  of  fluids 
by  heat ;  but  it  is  well  known,  and  it  will  be  presently  seen, 
that  solidfl  also  expand  when  heated. 


CXIiVJ  . 
,H&AT  CAUSES  THE  Ex^AN^IOK  CF  IrOK. 

If  an  iron-ring  be  made  of  such  a  size,  that  an  iran-ball 

\fxi  a  cold  state)  can  just  slip  through  it ;  and  the  ball  be 
len  made  red-hot,  the  bulk  will  be  so  much  encreased,  .that 
le  dimennons  of  the  rin^  will  be  too  small  for  its  passage. 

The  diameter  of  the  ball  is,  therefore,  greater  than  befoFe. 

Whence  could  this  arise  ?     The  iron  is  expanded  by  the 

he^t  whicli  entered  it         ,    .  ,.    ,    , 

'tObunaiiolnij  The  &UowJng  is  the  figure  of  an  instrumeAt  wel 
ddculat^  to  measure  the  oOmparative  expansion  of  solid  bodies  :  it  is 
called  a  pyrometer.  Expansion  is  denoted  by  tlie  pressure  of  the  heated 
body  against  a  part  of  the  machinery^  which  acting' upon  other  parts, 
the  whole  receiFes  a  muHiplied  motion,  which  is  marlced  by  tlie  index. 


A,  Is  a  metallic  rod  undergoing  expansion,  b,  A  treble  lamp,  lil* 
ltd  with  alcohol,  c.  The  wh^ls,  &c.  acted  on  by  the  least  pressure. 
9,  The  index  and  pUtte  to  note  the  degree  of  expansion.  And  s,  is  the 
stand  for  supporting  the  whole. 
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CXLTll  . 

.  Heat  CAii|S|:s  AN  uneqI^al  expansion  of  glass. 

The  nfttuHe  of  jglass  ils  'such,  thftt  when  great  beat  is  ra- 
|ndlj  applied  to  its  surface,  the  expansion  is  so  great,  by 
lis  slowness  in  communicating  caloric  to  the  surrounding 
parts,.,  that  the  heated  part  distends  and 
breaks.  If  then,  a  red  hot  wire  be  appli^ 
to  any  glass  vessel,  it  wiB  crack,  and  this 
cracJc,  or  fracture,  inay  be  earned  round  the 
Tcsad,  so  as  to  render  the  edge  almost  level, 

Sr  moving  the  wire  slowly  on  the  surface.  If 
e  wire  should  cool  before  the  fracture  is 
complete,  it  must  be  again  made  red-hot  As 
it  is  often  the  case,  that  phials,  fltoks,  receiv- 
ers, &c  are  broken  in  the  progress  of  experi- 
ment, and  are  incapacitatea  for  further  use  in 
that  state,  they  may  be  converted  to  various 
uses,  as  evapcnating  dishes,  &c.  by  merely  ap- 
plying over  them  a  red  hot  iron-ring;  the 
figure  of  which  is  annexed,  a.  Is  a  wooden  handle  to 
prevent  the  hand  from  being  burned,     b.  Is  the  ring. 

ObservaiioM.  The  art  of  making  watch-glasses  depends  upon  the  eon 
pkmnent  of  caloric,  as  a  power  which  expands  glass  unequally*  A  glass 
globe  k  blown  of  sufficient  size  to  peraoit  five  passes  bein^. cut. from  it. 
when  tke  globe  is  cold,  a  red-hot  tobaaM>-pipe^  or  iroi»«wirey  is  run 
rounds ;  Toe  model  of  the  watch-glass  drawn  upon  it;  being  the  cracfc 
follows  the  point  of  the  heated  pipe  or  wire^  until  the  circle  is  described, 
and  the  watoh-glass  drops  out  of  its  place.  Tlie  otiier '  fom^  are  done  in 
tlie  same  waj.  This  contrivance  is  admirable,  cdnsiderhig  tliat  it  arose 
from  what  is  generally  supposed  to  be  a  bad  property  of  glass :  tiz. 
fracture  by  heat  too  suddenly  i^pplied. 


Observations  ox  Fd8iON«,.         ^ 

Fusion  is  that  operation,  by  which,  in  Chemistr^^  and  the  arts,  Metals 
and  other  solid  luud  bodies  become  fluid  by  combination  with  heat. 

Some  bodies,  such  as  ice,  tallow,  and  wax,  melt  by  a  gentle  heat ;. 
whilst  others,  such  as  the  earths  and  some  of  the  nietals,  resist  the  action 
of  tiie  hottest  furnaces.  It  is  customary,  thertfore,  since  the  late  im- 
provements hi  chemical  science,  to  submit  these- refractory  substances 
to  the  aedon^f  a  blow -pfpe  charged  witfi  hydro^eil'  and  oxygen  gases ; 
or  td' the  .agency  of  galvanism.  The  concentration  of  the  solar  ravs, 
too,  through  a  powenul  burning-glass,  is  sometimes  employed  for  txus 
purpone. 

Kxpatlsion  is  the  general  consequence  of  fusion,  and  contraction  that  of 
the  return  of  bodies  to  a  solid  state:  but  tiiere  are  exceptions  to  this 
mle.    Bismuth,   antimony,  cast-iron,  and  some  alloys,  contract  while 
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filled,  and  expand  when  they  become  cold  and  •olid.    Thii  exception  b 
of^tuse  Sthe  vtswhcwtl^iawejntotioned  mrt^ 
iMrticuiarly  in  the  case  of  an  aHoy  of  which  prmtei's  mies  are  made, 
Sf  Which  ttitlmony  fo  ms  a  part ;)  whcieby  H  it  fi«lid  by  it«  expamilon 
to  fiill  the  mould  to  con.pletely,  aa  to  receive  the  moi^  exact  iwi^ion. 

For  the  common  purposes  «f  fusion,  furnaces,  cniciUea,  Ac.  at  iwed. 

Of  fumacea  there  is  a  great  variety :  the  moat  common  m  theblast 
furnace,  which  is  urged  by  a  larga  pair  of  bellows,  and  termed  a  forge  ; 
it  is  that  used  by  Uscksmiths.  Reverberatory  furnaces  are  used  tor 
heatina  metals,  ores,  &c  before  they  are  placed  m  wind,  or  smtMutf 
fumai^,  to  be  fiisS  <w  reduced-  See  Plate  7.  .See  «l«>an  eng»ni« 
of  Kpighfs  portable  furnace,  in  Plate  7.  Ldawise  Pla<f.  8,  wWA  re- 
pKsenU  the  Ernaces  in  the  Laboratory  of  the  Surrey  InsUtution;  figure 
6,  of  which,  is  ah  anpealmg  furnace,  heated  by  the  flame  of  Che  wind- 
furnace  figure  4,  in  its  passage  to  the  chimney  at  figure  S. 

The  annexed  cut  repre- 
sents a  portable  furnace, 
which  may  be  used  for  a 
variety  of  purposes.    €  is 
the  chimney,  which  may 
be  lengthened  at  pleasure ; 
/,  is  an  aperture  at  the 
top  kJT  the  reception  of 
an  iron  sand  bath,  (before 
described,}   and  for  the 
admission  of  fuel ;  g,  g, 
are  riHApB  for  supporting 
iron  piUars,  whicn  have  a 
wire  pasring  across   at 
the  top,  for  suspending 
an  evaporatingHfish,  or 
any  other  vend   ^ve 
the  fire:  A,  b  a  tube  or 
gun«barrel,  ^passing  thro* 
the  furnace;  this  tube, 
(as  will  afterwards    be 
seen,)  is  for  the  produc- 
tion   of   bydM^gen   gas. 
When  the  furnace  is  used 
for  otiier  purposes,    the 
tube  is  to  be  withdrawn, 
one  hole  may  be  stopped, 
and    into  the  other  the 
pipe  of  a  pair  of  bellows 
maybe  inserted,     t.  Is 
an  aperture  with  a  sli- 
ding door,  for  the  reception  of  a  mufile :  Ar,  is  a  door,  by  which  a  cru- 
cible, &c,  may  be  placed  in  the  furnace ;  and  m,  is  the  ash-pit.    This 
furnace,  taken  altogether,  is,  perhaps,  the  most  complete  for  a  variety 
of  useful  purposes,  that  ever  was  invented.    There  is  a  furnace  (on  a 
different  principle  from  any  of  the  foregoing)  exhibited  in  Plate  4, 
which  is'  well  calculated  for  the  consumption  of  a  small  quantity  of: 
fliel.    It  is  wide  at  the  top  and  bottom,  and  narrow  in  the  middle,  so 
as  to  afford  sufficient  room  for  the  crucible,  which  on  this  plan  is  very 
strongly  but  economicaUy  htstedL 


F 


Kni^hlb   Tablr  i^iniare. 


-^ 


1 


-f--"i  -    -t- -]\ 


u-J 


.      .        .      >    .. 


SXPANSIOK   dp   BOI>»8   WT  ttftA^ 


101 


Mt,  Gill  has  used  pumice-stone  as  a  furoaee  lor  perfbimiiig  eiperi* 
inentskiliiBiiig'raaUus.  Its  lighl  and  poroiis  naliiiCL  and  of  cponsf^  iltf 
veiy  slow  conducting  power  ror  beat,^  augtetied  toe  use  of  this  sub-' 
atece..  He  made  hemi-spherical  cavities^  of  about  an  inch  and  a  half 
on^  in  diameter^  in  two  small  pieces  of  pumiee  stone ;  and,  after  making- 
side  orifices  into  the  hollow  cavities  thus  formed^  to  introduce  a  blast  of* 
lot,  he  fified  them  with  charcoal,  putting  in  also  a  small  piece  of  copper, 
and  fitted  them  together.  On  igniting  the  furnace,  and  employing  a 
naur  of  common  hmd  bellows,  he  soon  raised  the  temperature  of  the 
nid  to  an  extraordinary  degree  of  vehemence ;  and  found  the  copper 
was  completely  fiised  with  uat  very  small  quantity  of  fuel  only.  This 
apparatus  has  since  been  improred  by  Mr.  Gill,  and  has  also  been  used 
in  the  laboratory  of  the  Royal  Institution.  It  promises  to  be  of  consi* 
derahle  utility  to  those  gentlemen  and  others  who  are  desirous  of  per- 
fimning  chemical  experiments  in  a  parlour  upon  a  table,  and  on  a  sraaU 
scale :  Dut  we  thmC  that  the  uses  or  pumice  stone  might  l>e  still  further.- 
extended  by  its  being  pulyerised,  and  caused  to  surroimcf  furnaces  of 
large  dimiensions,  where  the  intenuty  of  the  heat  wanted  is  great,  and 
WMre' the  prevention  of  its  escape  is  of  importance.  „    ,.    ^ 

Cruciblas,  whkh  are  made  of  baked  !   '.    ^    ^ 

Wths,  &c.  ar^  of  various  shapes  and  ^       >        *^ 

szes.    The  most  common  arc  of  the  "   f^    -i^/***/ 

aimcxed  ferm.   *  These  contain  thep^  f^AJ  1    J  -  \  / 

metals  or  other  substances  to  be  fused,  Vy  \J   \    /    \    /      \  / 

and  firom  their  power  of  resisting  fu-  *^     kJ       \         I 

lion  themselves,  except  when  submit-  '    \^J 

ted  to  a  veiy  extraorcunary  heat,  they 

answer  aD  the  common  purposes  of  melting  metals*  and  of  reducing 
their  oxides  in  quantity  sufficient  for  every  purjtose  of  chemical  experi- 
ment^ 


When  substances  in  a  state  of  funon  are  apt  to 
oxidate,  to  sublime,  or  to  evaporate ;  and  by  this  ]oa» 
iA  quantity  are  liable  to  defeat  the  dasbred  end  of  expe- 
riment ;  the  cruciblM  contamfaig  tfatm  have  lids,  which 
may  be  either  slightly  or  strongly  luted  to  them..  An* 
nexad  is  afigure  of  one  of  these :  a,  is  the  lid ;  a,  the 
crucible,  ancT  c,  a  stand  to  support  it  in  the  furnace.  In 
the  reduction  of  arsenical  ores,  and  in  the  furion  of  zinc 
and  other  metals,  volatile  at  low  temperatures,  th?se 
covered  crucibles  are  absolutely  necessary. 

^  Another  mode  of  preventing  the  sublimation  or  oxida- 
tion of  fused  metals,  is  to  submit  them  to  heat  in  barrel 
formed  orudbies,  which  may  be  luted  over  with  a  coat 
of  day  and  sand.  This  coat  will  withstand  a  most  in- 
tense heat.  The  annexed  fibres  represent  the  appara- 
tus;in  queytion.  These  cruciUee 
afe  tlioie  recommended  in  ex- 
periment 115  for  the  preparation 
of  chaiooal. 
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. '  AnnCTfti  if  the  fipire  of 
aflkffon  tmigiif  or  Skcm, 

and  worken  in  metali  t^r^ 
move  crucibles  from,  the 
furnace. 

The  operation  of  melting' or  fuiing  metals  must  be  so  well  understood 
cren  by  the  most  inexperienced,  that  it  would  be  usdess  (o  .w^ste.tim^ 
in  describing  it.  Instead  therefore  of  a  series. of  experimeota.  on  Ih^ 
sul^fecty  the  reader  is  presented  with  the  foUowing 

'"  TaSLB  of  THB  ORDXB^  AMD  DSOaXSS  or  HVAT,    XV  WHICH 

.    Metaii  are  JuiAle. 

Fahrenheit's  Thermometer.  Wedgewood's  Fynmieter. 

Mercury,   -    .    -    -    -  —    39"    Silver,     ---..--29^ 
Potasdum,  -----  +  iS6°    Copper,  ----.--    jT* 

Sodhim, \W    Gold, 9t 

Arsenic, 906''    Cobalt, ISO"" 

Selenium,    ......  Sfii''    Iron,     - 158^ 

Cadmium; 43<r    Nickel, 160** 

Tm,  ........  usf"    Manganese,     .....  160^ 

Bismuth,    -..-..    476*    Platinum,         170* 

Lead, OlSf    Palladium, 170* 

Telhttium, 090*    Chromium, 170* 

Zinc,      .    -    .    .    1    .    .    680°    Molybdenum, 170* 

Barium,     -.-...    700*    Uranium, 170* 

Anthnony, ......    gio*    Titanium,      .....    170* 

Tungsten,  --.-..    170* 

Tantalium, 170* 

Rhodium, 180* 

Iridium, 180* 

The  fusing  points  of  the  following  thkteen  metals  are  unknown*— 
Osmium,---Calciumr--Magne8ium,---3trontiMni,--lf  ttriumy— Ceriums- 
Aluminum. — Gludniim, — Zirconium,— Ammonium,, — Lithium,— -Sili- 
cium,— :and  t'horinum. 

Many  substances,  infusible  (in  the  common  modes)  by  themselves,  are 
rendered  perfectly  fusible,  by  the  addition  of  oUier  substances  which 
baTe  an  affinity  for  them.  This  is  well  exemplified  in  the  art  of  glass- 
making,  where  flints,  sand,  or  sitidous  earth,  will  not  fiise  by  a  moat 
intense  heat,  until  a  quantity  of  potass  be  added:  the  whole  mass  wUl 
then  mel^  i^d  become  quite  transparent :  substances  employed  to  fiic]- 
litat»  the  fusion  of  metals  are  called  fluxes.  Alloys  axe  generally  more 
fusible  tliart  the  metals  of  whidi  they  a^  composed. 

"Fusion  is  4>ften  performed  by  means  of  blow*pipee,  of  which  there  are 
several  Tarieties. 

.  The  small  blow-pipe  is  a  most  useful  instrument.  It  is  difficult  to 
describe  the  mode  or  keeping  up  a  continual  blast  for  a  minute  or  two  * 
but  this  is  acquired  by  a  liiUe  practice,  and  any  one  can  blow  for  a  few 
seconds ;  one  lesson  on  the  mode  of  using  it  will  be  more  satisfactory 
tlian  any  descr^tion.  An  intense  heat  may  be  produced  by  it  in  a  few 
seconds,  which,  if  well  managed,  will  melt  most  of  the  metals,  &c  with- 
out difficulty.  Annexed  is  a  figure  of 
this  instrument :  it  has  a  ball  for  the  re- 
ception of  the  saliva,  which  comes  from     -    -         ^ 

the  mouth  iu  the  act  of  blowing.   Were     to  J 3:  a^Z) 


(o>==C: 


EXPAKSIOX  OF  BOOISS   BY  HEAT. 


103 


I  • 


It Dotfor  fhi$  pMcautioo^  the  damp  would  weaken  theflame.  Hip  sub- 
fltaooef  tubmitted  to  the  flame  mutt  be  fmall,  not  laiigrer  than  a  pepi>er- 
com  ;  dieappobtment  frequently  occurs  from  attempting- to  mdt  lacger 
paxtides.    See  frirther  description  of  thte  instnimeat  in  the  Chapter  oh 

Xestf.  

.  The  hydraulio  blow-pipe^  geneially  forms  a  part  of  a  chemical  or  mi- 
neralpgical  nparatua  oomrement  fee  tba^Mifamanoe  of  experiments  on 
a  small  sca|e«  The  fi^owing  Qgure  represents  it  as  a  fixture  in  a 
table  fitted  up  with  chemical  t«ts,  &c.,  in  which  state  the  whole  ap- 
panitus  n^  be  had  at  Mawe'S  BfrnosJogical  Repository. 


Hie  instrument  itsdf  is  a  vessel  made  oC  timed  inm  plate,  in  the 
Com  of  a  parallelc^pedon,  wUdi  must  be  half  filled  with  water,  in 
it  a  par^tioB  is  so  placed,  as  to  divide  it  into  two  chambers,  .having  a 
vacancy'at  the  bottom.  A  tube  b  placed  in  the  comer  a,  so  that  by 
blownig  down,  the  water  becomes  displaced  from  one  chamber  uito  the 

'  other,  and  acts  with  such  pressure  through  the  vacancy,  as  to  force  a 
continued  stream  of  «r  dm>ugh  the  nozle  b.     This  beipg  durected 

'  across  the  flnne  of  the  lamp  c,  a  jet  of  heat  is  pnoduoed  equal  to  a 
^ge.  The  substance  to  be  msed  or  the  minerti  to  be  examine,  should 
be  small,  and  placed  on  a  fueoe  of  charcoal,  then  held  in  contact  with 
the  point  of  the  ^arae.  By  keeping  the  water  at  the  highest  pressure, 
the  greatest  de^e  of  heat  is  produced.  The  stream  of  air  may  be  in- 
CMsed^  diminished,  or  stopped,  by  turning  the  Valve  d.    x.  Is  a  stand 

'  Biplporttng  a  small  evapojraSng  6iui  over  a  lamp. 

Xlie  kla>hol  blow-pipe  is  really  an  ingeaioua  aiid  useful  instrument ; 
see  plate  9.  The  alcohol  in  the  brass  globe  is  boiled  b^  the  hut 
proceeding  from  the  flame-  of  llie  lamp  plaMd  underneath :  this  causes 
expansbn,  or  formation  into  vapour,  which  issuing  out  at  the  jet,  is  in« 
geniously  made  to  pass  through  the  same  flame ;  whereby,  from  its  in- 
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■  •  ■  .  •   •  • 

HammabUitf^  a  stream  of  moat  intaiMe  heat  if  made  to  play  upon'aof 
mibstance,  lubmitted  to  its  influence.  As  long  as  there  is  any  alcohol 
in  the  globe,  it  will  be  rendered  gaseous. 

Blow-pipes  are  sometimes  charged  with  gases  in  a  separate  or  oom« 
bined  state,  so  as  to  support  great  heat  for  the  fusion  of  refractory  sub- 
stances. Thus  when  a  stream  of  oxygen  gas  descends  on  a  red  hot  body, 
the  combustion  will  be  intense ;  consequently  when  another  body  is 
placed  upon  the  burning  one,  fusion,  or  combustion  is  inevitable. 

CXLYIII. 

Fusion  OF  METi^Ls  on  Ignited  Charcoal^ 
JVhen  exposed  to  a  Hream  of  Oxygen  Gas. 

For  this  purpose,  aa  apparatus  of  the  annexed  figure  has 
been  used. 


Pour  water  in  at  the  funnel  b,  until  the  japanned  vessel 
A  be  quite  full ;  then,  after  having  shut  the  cock  d,  apply 
rather  loosely  the  retort  i,  (charged  with  materials  for  pro- 
curing Oxygen  Gas,)  over  the  lamp,  to  the  aperture  h 
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Vnien  tlie  Gru  begins  to  ascend,  ^  Witer  will  eK^xTthrougfa 
the  Mne  aperture,  and  fall  into  the  vessel  k  ;  when  the  ret- 
■el  is  quite  full  of  Gast  the  aperture  is  to  be  corked,  the  Gu 
boDe  fit  for  use.  When  intended  to  be  used,  elerate  the 
stand  F,  within  two  inches  of  tbe  jet  c,  and  put  whatever 
substance  is  to  be  fused  on  a  piece  of  ignited  Charcoal  in  a 
shallow  pladnum  vessel  like  a  saucer,  which  is  to  be  placed 
'  On  the  stand.  When  all  tbings  are  thus  ready,  turn  the  cock 
E,  of  the  jet  upon  the  Charooal,  he ;  also  tbe  ccpck  d  ;  and. 
immediately  afterwards  pour  Water  from  a  jntcber  into  the 
funnel  a.  As  the  Water  is  poured  in,  tbe  G-as  rushes  out, 
andthiiwill  continue  to  be  the  case  until  the  vessel  is  again 
full  of  Water,  when  it  may  be  charged  with  Gas  as  before. 

Metals  are  fused  upon  Charcoal  in  this  manner  in  the 
dobular  form ;  the  Cnarcoal  itself  with  the  Oxygen  forming 
Carbonic  Acid  Gas,  which  is  dianpated  in  the  atmosphere. ' 
A  portion  of  tbe  Oxygen  also  combines  with  the  metal,  and 
c(Hiverts  it  into  an  Oxide. 

It  remuns,  now  for  us  to  describe  one  of  the  most  gene- 
rally useful  instruments  to  be  operated  with,  in  the  wht^e 
practice  of  chemistry.  This  is  the  Oxy-hjfdrogen  Blowpipe, 
(charged  with  one  part  of  Oxygen,  aiA  two  of  Hydrogen 
Gas,)  which  is  capable  of  obtaining  the  highest  temperatures, 
And  of  fuung  the  most  refractory  substances. 

DESCRIPTION  OF  THE  OXY-HTDROGEN  BLOWPIPE.     ■ 
The  following  cut  represents  dtis  instrument  in  acticn. 
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'  A, B,I»a deal  acnsD'otiviiv^'andaquartcr  thick,  reach- 
ing ikua  thd-flow  ttotbe  oielii^  of  the  laboratory ;  it  is  ao 
toBMtraebtd,  that  a,  epens-M  a  dooit  wtulst  b,  remaim  fixed. 
e,  Is-Ae  pump  for  oduiuAmff  tbe  coiamoD  air.  and  con- 
dennsg  tne  gueti  by  meaa*  ora  put«B>  d,  It  the  metallic 
bMCof  the  fflow-i^,  for  ooDtuotng  the  condeoaed  mixed 
gases. '  B,  Ib  fhcmndderv  coDtaintng  the  gaseoas  mixture  for 
ootnpresmon.  r,  la  tbe  band  of  the  cmerator  upon  the  stop- 
oock  of  the  jet,  OB  the  Wtnde  of  the  scre^i.  c,  h,  Is  a 
gla»  or  bnus  tube  for  theje^  i,  is  the  qaiit-lamp  for  ig- 
nitiiig  the  gases.     :     - 

The  following  is  a  figure  oif  the  minute  parts  of  the  Blow- 
pipe. 

A,  A,  A,  Is  the  box  for  the 
Gasea.  b,  b,  Is  a  |Heoe  of 
bran  tube,  closed  at  the 
bottom,  called  the  trougli, 
which  is  fixed  airtight,  into 
the  box.  c.  Is  a  small  tube 
in  the  interiw,  which,  coio- 
mencing  near  the  top,  is  in- 
•erted  into  the  bottom  oF  the 
trough ;  two  or  -four  holes 
are  made  from  the  trou^ 
into  this  tube,  and  open  a 
communication  to  the  Gases 
in  the  box.  -n,  la  a  circular 
flat  valve,  lined  with  oUed 

rilk  or  leather,  c,  Is  a  central  pin,  which  covers  the  holes* 
and  prevents  the  passage  of  any  thing  from  the  trough  into 
the  box.  F.  Is  an  intersection  of  the:trough  by  fine  wire- 
gauze.  G,  Is  a  small  chamber,  (in  the  cap  of  tbe  trough, 
which  screws~(»  air-tight,)  commuoi<iaUug  by  a  fine  tube 
with  the  interior  of  the  trough;  and  just  beldw  theorifice  of 
tioM  tube,  is  a  second  jMece  of  very  fine  wire>gauze.  '■'■  r.  Is 
the  stop-cock,  whidi  connects  the  cap  withs  a  jet'  piewed, 
having  a  cinular  motion,  i,  and  to  this,  various  tubes,-  as  k, 
may  Toe  fitted.  A  piece  of  fine  wire-gauze  covers  the-eild  of 
the  tube  at  c ,  to  stop  the  paasege  of  any  thing  from  the  box, 
wluch  may  prevent  the  acbon  oT  the  valve;     -  '    '     i 

The  mode  of  rendeiing  the  use  of  this  instrument  safe,  is 
to  r^ect  all  jets  but  such  as  are  of  &  very  fine  bore ;  these 
being  attended  with  little  or  no  dagger,  as  the  flame  is  ar- 
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rested  in  them,  by  the  minute  diameter  of  their  passaffes 
On  the  contraryv  whefn  jetB  of  large  diameters  are  used,  they 
aire  very  liable  toa  recession  of  the  flame  mto  this  box,  ana, 
conaequehtly,  to  the  complete  destruction  of  the  apparatus, 
and  the  hazard  of  the  operator's  life.  But  as  extremely  high 
temperatures  are  sometimes  necessary  for  the  fusion  of  re- 
firactory  bodies,  tubes  of  one-sixtieth  of  an  inch  in  diameter 
are  absolutely  necessary.  To  prevent  injury  to  the  operator^ 
when  these  tnbes  ate  used.  Dr.  Clarke,  of  Cambriage,  has 
iuTented  a  safety-screen,  through  which  the  jet  passes  to  the 
body  under  ooeration ;  and  we  a^e  happy  to  add,  that  the 
invention  has  nitherto  completely  answerea  its  purpose. 

When  the  instrument  is  to  be  used,  the  reservoir  should 
be  exhausted  of  the  common  air,  by  mefans  of  the  syringe, 
and  then  filled  with  the  Gases ;  after  whidi,  water  should  oe 
poured -into  the  trough  €o  about  i';  the  Giues  may  then  be 
condensed  into  the  box,  by  appWing  the  pston  vertically ; 
and  by  their  own  elastic  force,  mey  will  pass  through  the 
tube,  the  water,  and  the  various  screens  or  wire-gauze,  and 
issue  out  at  the  Jet 

'  When  the  inflammation,  by  the  use  of  a  very  large  jet,  or 
of  a  slow  current  through  a  small  one,  passes  "backwards,  it 
IS  generally  airestied  by  the  screen  at  m  ;  and  ^en  it  does 
pass  it,  it  merely  explodes  the  small  portion  of  Gras  in  the 
upper  part  of  the  trough,  and  does  no  harm ;  and  the  valve 
n,  prevents  ihe  water  mim  beimrpropdled  into  the  box. 

Dr.  Clarke,  in  a  letter  to  Dr.  Thomson,  says,  that  in  unng 
the  Gas  Blow-pipe,  two  precautions  are  necessary : — First, 
the  operator,  before  igniting  the  €ras,  should  apply  his  ear 
to  the  apparatus,  (gently  turning  the  stop-cock  of  the  jet  at 
the  same  time,)  and  hsten  to  determine,  by  the  [^bulnding 
noise  of  the  oil,  whether  it  be  actually  within  the  safety  cy- 
linder. The  cnl  may  be  drawn  into  the  reservoir  whenever 
the  TOSton  is  used,  if  the  stopcock  below  the  piston  be  not 
carefully  shut,  before  the  handle  is  raised.  If  there  have 
been  a  partial  detonation  in  the  safety-cyhnder,  as  sometimes 
happens,  when  the  Gas  is  nearly  expended,  this  precaution 
is  doubly  necessary,  to  ascertain  whether  the  oil  has  not  been 
driven  into  the  reservoir,  because  an  explosion  of  the  whole 
apparatus  would  be  extremely  probable.  Using  this  pre- 
caution, the  diameter  of  the  jet  may  be  so  enlarged  as  to 
equal  one-twenty-flfth  of  an  inch. 

Secondly,  if,  with  this  diameter,  the  heat  of  the  flame  be 
not  suffident  td  meh  a  Platinum^wire,  whose  diameter  equals 


108  9XPAVS10K   OF    BODIES   BY  HX:^T. 

one-axteentli  of  an  inch,  the  operator  m^Lj  be  assured  his 
experiments  will  not  be  attended  with  accurate  results.  The 
melting  of  Platinum-wire  ought  to  be  considered  as  a  neces- 
sary trial  of  the  intensi^  of  the  heat,  which  should  be  such» 
that  this  wire  not  only  falls  in  drops  before  the  flame,  but 
also  exhibits  a  lively  scintillation,  resembling  the  combustion 
of  Iron-wire  exposed  to  the  same  temperature. 

**  It  must,^  he  says,  **  have  appeared  veiy  remarkable^ 
that  while  the  reduction  of  the  Eartns  to  the  metallic  8ta<b, 
(and  particularly  of  Barytes,)  was  so  universally  admitted  by 
all  who  witnessed  my  experiments  with  the  (sras  Blow-pipe 
in  Cambridge;  the  experiments  which  took  place  at  tne 
Royal  Institution  for  the  express  purpose  of  obtaining  the 
same  results,  totally  failed.,  fhis  will,  however,  appear  less 
surprising,  when  it  is  added,  that  my  own  experiments  b^an, 
at  length,  to  fail  also.  In  the  month  of  April  1817,  owing 
to  causes  I  could  not  then  explain,  the  intensity  of  the  heat 
was  so  much  diminished  in  the  flame  of  the  ignited  Gases, 
that  I  was  sometimes  unable  to  efiect  the  fusion  of  Platinum- 
wire,  of  the  thickness  of  a  common  knitting-needle.  .  The 
blame  was,  of  course,  imputed  to  some  impurity,  or.  want  of 
due  proportion  in  the  gaseous  mixture ;  when,  to  our  great 
amazement,  the  intensity  of  the  heat  was  anin  restored, 
simply  by  removing  a  quantity  of  oil  which  haid  accumulated 
in  tne  cap  of  the  safety-cylinder,  and  which  had  acquired  a 
black  colour.  About  this  tiipe  Dr.  Wollaston  amved  at 
Cambridge,  and  was  present  at  some  experiments,  in  com- 
pany witn  the  Dean  of  Carlisle  and  our  Professor  of  Che^ 
mistiy.  Dr.  Wollaston  brought  with  him  some  pure  Ba- 
rytes. It  was  immediately  observed,  that  with  thb  newly 
prepared  Barytes  there  was  no  possibility  of  obtaining  any. 
metallic  appearance.  The  Barytes  deliquesced  before  the 
ignited  Gases,  and  drops  of  a  liquid  caustic  matter  fell  from 
it.  Hence,  it  became  evident,  that  the  failure  here,  and  at 
the  Royal  Institution,  might  be  attributed  to  the  same  cause ; 
namely,  the  impurity  of  tiie  Barytes,  which  proved  to  be  in 
fact  an  Hydrate ;  its  reduction  to  the  metafiic  state,  before 
the  ignited  Gas,  being  thereby  rendered  impracticable.** 

In  Mr.  Harems  (of  Philadelphia)  Blow-pipe,  the  Gases  are 
not  in  mixture  till  they  are  brought  together  at  the  point  of 
emission ;  *'  consequently*'  says  Mr.  I'lllodi,  **  the  operator 
is  completely  secured  against  any  danger  from  an  explosion  ; 
and  it  must  be  obvious,  that  by  having  two  condensing  ves- 
tiels  for  the  Gas  reservcnrs,  every  result  can  be  obtainedi^ 
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which  the  united  Gases  from  one  vessel  can  possibly  yield ; 
for  by  means  of  a  cock  at  the  efluxion,  the  Gases  may  be 
regumiedf  till  any  required  propprtion  of  mixture  or  effect  is 
produced.*^ 

'"  *  .  ' 

17ie.Jbilomng  are  some  of  Dr.  Clarke^  Expenmenis  on 
various  Substances  by  the  action  of  the  Oiy^Hydrogen 
Blotthfipe, 

.    ,  CXLIX. 

»...•■..  » 

.     CoMBtJSTIOK  OF  THB  CARBONACEOUS  SUBSTANCE 
*   -  • 

Which  Jhais  on  Pig-iron. 

When  this  substHnee  was  brought,  per  se^  into  contact 
with  the  ignited  Gas,  scintillations  ensued,  resembling  the 
sparks  thrown  out  by  the  firework,  called  a  flower-pot ;  but 
on  a  smaller  scale.  When  placed  upon  Charcoal,  the  same 
appearance  takes  place,  untu  fusion  oegins,  when  a  bead  of 
metal  is  formed  upon  the  Charcoal ;  and,  as  soon  as  this  begine 
to  boil,  such  a  rapid  combustion  takes  place,  that  the  whole 
of  the  metal  seems  to  be  sent  forth  in  a  volume  of  sparks. 

Oterrvo/ton.  The  bead  exhibits  to  the  file  a  bright  metallic  lustre 
like  iron ; — ^both  before  and  after  fusion^  it  is  magnetic. 

CL. 

Fusion  and  Combustion  of  Cabbubet  of  Ibon. 

Dr.  Clarke  selected  a  small  fra^ent,  and  brought  it  into 
contact  with  the  ignited  Gases ;  its  fusion  immediately  en- 
sued, being  accompanied,. at  the  same  time,  by  that  vivid 
scintillation  which  was  remarked  in  the  preceding  experiment, 
and  which  denotes  the  combustion  of  metallic  bomes^  espe- 
cially of  Iron  and  Platinum.  No  change  of  colour  was,  how- 
ever, to  be  observed  in  the  flame ;  the  light,  as  usual,  was 
intense. 

Ohservaiions,  Upon  examining  the  appearance  of  plumbago  aft^er 
fusion,  its  surface  was  coirered  with  innumerable  mmute  fflobuJes,  some 
of  which  were  limpid  and  transparent;  others  were  of  a  brownifiih  hue ; 
and  the  larger  globules  jet  blaeir ;  and  seemed  to  exhibit  a  dark  metallic 
lustre ;  but  bemg  to  exceedingly  minute,  it  was  difficult  to  ascertain 
their  real  nature.  They  siink  in  naphtha,  disengaging  bubbles  of  gas, 
Water  produced  no  change  in  thehr  appearance ;  they  fell  rapidly  to  the 
bottom,  and  remained  there  .without  alteration. 
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CLI. 

Reduction  of  Oxide  of  Tin, 
Attended  by  Combustion. 

Wood-tin  exposed  to  the  ignited  Grases,  oonununicates  a 
beautiful  blue  colour,  like  that  <^  Yiolets,  to  the  flame.  This^ 
Dr.  Clarke  says,  has  not  been  before  noticed. 

If  a  pair  ot  Iron  forceps  be  used  as  a  support,  the. Iron 
becomes  covered  with  an  Oxide  of  Tin,  of  incomparable 
whiteness.  The  fusion  is  rapid ;  and  if  the  Wcod^tin  be 
placed  upon  Charcoal,  the  metal  will  be  reiived  in  a  pure 
and  malleable  state. 

CLII. 

Reduction  o^  Oxid£  of  Ibon 
Attended  hy  Combuetion. 

In  this  experiment.  Dr.  Clarke  made  use  of  Wood-iron, 
or  fibrous  red  Haematite.  It  was  placed  upon  Charcoal,  and 
instantly  fiised ;  beinff  reduced  to  a  beaa,  which  began  to 
bum,  like  Iron-wire,  by  continuance  of  heat 

CLIll. 

FvsiON  OF  Platinum. 

The  largest  drops  which  have  fallen  from  melted  Plati- 
num-wire, when  exposed  to  the  utmost  heat,  weij^h  ten 
cnins ;  but  Dr.  Clarke  obtained  drops  of  metal  weighing 
fourteen  grains,  when  the  current  of  gas  was  diminished  so 
as  not  to  let  the  metal  riui  off  too  quickly  from  the  wire. 
By  placing  several  globqlei  upon,, a  piete  of  Charcoal,  and 
suffering  me  whole  force  of  tne  S^ses  to  act  upon  them,  the 
metal  is  made  to  boil,  and  they  dl  run  together  in  one  mass. 
In  this  way  Dr  Clarke  has.  m4ted  mart  than  900  grains  of 
Platinum  mto  a  idngle  brilliant  metallic  globule. 

CLIV. 

Combustion  and  volatilization  of  Tellubium. 

When  Tellurium  is  placed  u|)on  charcoal,  and  acted  upon 
by  these  gases,  it  inflames  with  violence,  accompanied  by 
detonation,  eadiibiting  a  very  b^utiful  flame,  it  is  then 
volatilised  in  the  form  of  a  greenish  yellow  vapour,  having 
a  very  disagreeable  odour. 

CLV. 

Combustion  and  volatilization  of  selenium. 

The  action  of  the  ignited  gases  on  this  new  metal,  causes 
rapid  volatilization,  and  the  metal  as  it  arises  gives  a  beau- 
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tiful  blue  colour  to  the  flame ;  mt  the  same  time  the  vapour 
has  a  strong  odour  of  horse>raddish. 

CLVI. 

Combustion  and  scintillation  of  Antihont. 

If^  when  this  metal  is  in  a  state  of  ebullition  on  Charcoal, 
it  be  thrown  upon  a  deal-board,  or  on  the  floor,  it  will  di- 
vide into  innumerable  fiery  globules,  which  bum  with  a 
yivid  flame  and  brilliant  sdntillation. 

CLTII^ 

Fusion  and  sciXTiLtATioilr  ofIe'on  and  Ikon-filings, 

When  these  were  put  up6n  Chiarcoal,  and  acted  upon  by 
the  igrifted  gases,  thdy  were  speedily  in<4i  state. or  active 
dbulfitioii,  ami  gave  out  a  most  vivid  light,  accompanied  by 
beautiful  acintilhtjona, 

CLVIIl. 

Fusion  and  combuI^tion  of  Coppbb.  * 

Copper  placed  upon  the  Charcoal,  boiled  and  burnt  rapidly, 
giving  out  a  delicate  green  flame. 

CLIX. 
,  .      .     CollBqSXlON  OF  GoifP, 

'  If  a  slip  of  j^ld  be  exposed  to  the  sicdbn  of  these  gaaes 
a  utate  if  ignition,  it  will  bum  with  a  brilliant  green 
flame. 

CLX. 

..  Combustion  OF  SiLVBB. 

When  a  piece  of  silver  is  put  on  a  piece  of  Charcoal,  be* 
tote  the  jet  of  the  compound  blow-pipe,  it  bums  with  a 
light  green  flame. 

CLXI. 

Fusion  and  combustion  of  cbystallizxd 

Phosphaie  of  Lime. 

This  salt  did  not  decrepitate.  It  was  phosphorescent,  and 
fxwdA  into  a  black  slag;  depositing  on  an  iron  lorceps,  a  cupre- 
ous coloured  powder..  It  scintillated  with  a  reddish-coloured 
flama^  Upon  filing  the  slag,  Dr.  Clarke  observed  a  slobule 
of  white  metal^  resembling  alver,  which  does  not  luter  by 
exposure  to  the  air. 


112  EXFANS;i)N   OF    BOpI£^   BT   HEAT. 

Mr.  Har€8  expedments  on  Eariht^  4^c.  wWi  the  Ox/« 

Hydrogen  Bhu-pipe, 

CLZII. 

Fusion  of  Silxx^  Aluhikb^  and  Baeytss.  . 

Finely  powdered  silex  was  moistened  with  water ;  it  be- 
came agglutinated  by  the  heat,  and  was  then  perfectly  fused 
into  a  ^lourless  glass. 

Alumine  was  perfectly  fused  into  a  milk-white  enamel. 

Barytes  fused  unmediately,  with  intumescence,  owing  to 
water ;  it  then  became  solid  and  dry;  but  soon  melted  again 
into  a  perfect  globule,  or  greyish-white  enamel. 

CLXIII. 

FnsioH  OF  Stroktitbs,  GLUcm^ANn  Zircon. 

Strontites  placed  upon  the  Charcoal  and  exposed  to  the  m- 
flamed  ^ases>  exhibited  the  same  phenomena ;  Glucine,  in  a 
nmliar  situation,  was  perfectly  fused  into  a  white  enamel.  Zir- 
con, under  the  same  treatment,  exhibited  a  similar  appearance. 

.CLXIV. 

Fusion  of  Limb. 

When  the  compound  flame  fell  upon  Lime,  the  splend- 
our of  the  light  was  insupportable  to  the  naked  eye ;  and 
when  viewed  through  deep-coloured  glasses,  (as,  indeed,  all 
the  experiments  oueht  to  ne,)  the  Lime  was  seen  to  become 
rounded  at  the  an^es,  and  gradually  so  sink,  till,  in  the 
course  of  a  few  secondls,  only  a  small  globular  protuberance 
remained,  and  the  mass  of  supporting  Lime  was  also  super- 
ficially fused  at  the  base  of  the  column,  through  the  space 
of  half  an  inch  in  diameter.  The  protuberance,  as  w^  aS 
the  contiguous  portion  of  the  Lime, .  was  converted  injto  a 

S;rfectly  white  and  glistening  enameL     A  ma^ifjring  ^h^a 
scovered  a  few  minute  pores,  but   not  the  slightest  earthy; 
appearance. 

CLXV. 

Fusion  of  Magnesia. 

The  escape  of  water  caused  the  vertex  of  the  cone  of 
Magnesia  to  fly  off  in  repeated  flakes,  and  the  top  of  die 
frustum^  that  thus  remained,  gave  nearly  as  powerful  a 
reflection  of  light  as  the  Lime.  After  a  few  seconds,  the 
piece  being  examined  by  a  magnifying  glass,  no  roughness 
or  earthy  pattides  could  be  perceived  on  the  spot,  but  a* 
number  of  glassy  smooth  protuberances,  whose  surface  wisT 
a  perfectly  white  enamel.  ^^^ 


.    BXFANSION  Of  BODIES  BY  IIEAT.  113 

Obsenfotum,  Professor  SUliman,  of  Yale  CoUmpc,  saya,  that*  we 
may,  |)erhapfl,  be  justiiied  in  savings  in  future  that  3ie  primitive  earths 
are  fusible  bodies,  although  not  fusible  in  furnaces, — in  the  solar  focus^ 
nor,  (with  the  eiception  of  alumine  and  barytes,)  even  by  a  stream  of 
oxygen  gas  durectea  upon  burning  charcoal. 

CLXYI. 

Fusion   of  Gun-flint, 

Gun-flint  melted  with  mat  rapidity :  it  first  became  white, 
and  the  fu&ion  was  attended  with  ebulHtion  and  a  separation 
of  numerous  small  ignited  globules,  which  seemed  to  bum 
awaj,  as  they  rolled  out  of  the  current  of  flame ;  the  pro- 
duct of  this  fusion  was  a  beautiful  splendid  enamel. 

CLXVII. 

Fusion  of  Chalcedony,  Oriental  Cornelian,  and 

Red  Joiper. 

Chalcedony  melted  rapidly,  and  gave  a  beautiful  bluish- 
white  enamel,  resembling  opa]. 

Oriental  Cornelian  fused  with  ebullition,  and  produced  a 
semi-transparent  white  globule,  with  a  fine  lustre. 

Red  Jasper,  from  the  Grampians^  was  rlowly  fused  with 
a  sluggish  efiervescence :  it  gave  a  greyish-black  slag,  with 
white  spots. 

CLXVIIl. 

Fusion  of  trb  Bbbyl,  and  P£rovian  Emerald. 

Beryl  melted  instantly  into  a  perfect  globule,  and  conti- 
nued  m  a  violent  ebullition,  as  long  as  the  flame  was  ap- 
plied; and  when,  after  the  globule  became  cold,  it  was 
iieated  again,  the  ebullition  was  equally  renewed :  the  glo- 
bule was  a  glass  of  a  beautiful  bluish-white  colour. 

I'he  phenomena  exhibited  by  the  Emerald  of  Peru,  were 
amilar ;  only  the  globule  was  green,  and  perfetttly  trans- 
parent. 

CLXIX. 

Fusion  and  Combustion  of  Lkucitb. 

Leucite  instantly  fused  into  a  perfect  transparent  white 
glass ;  the  fusion  was  attended  with  strong  ebullition,  and 
many  ignited  globules  darted  from  it,  and  burnt  in  the  air, 

*  rolled  out  upon  the  Charcoal,  and  then  burned. 

1  . 
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one  into  the  other  in  a  few  seconds,  and  at  last  formed  into  one  globular 
garnet.  The  clay  used  by  Mr.  Wedgewood,  to  make  his  pyrometric 
test,  ran  in  a  few  seconds  into  a  white  enamel.  Seiren  other  kinds  of 
clay  sent  by  Mr.  Wedge  wood,  were  all  ritrified.  Several  experiments 
were  performed  on  lime :  a  globule  of  this  being  put  into  tne  mouth, 
flew  into  a  thousand  pieces,  owing  to  the  moisture. 

A  small  b\irning  lens  for  setting  on  fire  substances  in  vacuo^  or 
enclosed  in  bell-glasses  containing  oxygen  and  other  gases^  may  be  seen 
in  Plate  3. 

Effects  of  Electricity  on  Molten  Iron. 

Dunng  a  tremendous  thunder  storm,  on  the  26th  of  July,  1820,  the 
workmen,  at  tlie  Thonicliffe  iron-works,  in  presence  of  all  the  resident 
proprietors,  were  casting  a  tilt-shaft,  about  S  tons  in  weight,  in  a  per- 
pendicular mould.  When  the  casting  was  nearly  complete,  the  liquid 
mass  suddenly  shot  up,  like  a  cataract  of  fire  from  the  orifice  of  a  rol- 
cano,  and,  mingled  with  clouds  of  heated  sand,  fell  in  red-hot  flakea  on 
every  side.  Of  about  forty  persons  present,  twenty-two  were,  mom  or 
less,  severely  burnt,  and  in  tne  most  shocking  manner.  One  of  the  pro- 
prietors was  killed,  three  men  perished  on  the  spot,  and  six  more  soon 
after.  No  accident,  of  this  kind,  ever  took  place  in  this  foundry  be- 
fore, although  castings  of  double  the  above  weight  have  been  executed 
there. 

The  immediate  cause  of  the  catastrophe  is  not  known :  the  casting- 
moulds  were  found  perfect  after  the  accident ;  and  it  could  not  have 
arisen  from  moisture,  as  the  casting  was  almost  complete,  before  it 
occurred. 

The  proprietors,  and  others,  suppose,  that  some  communication  took 
place  between  the  air,  which  was  Mghhf  electrified  at  the  time,  and  a 
dense  sulphureous  vapour  arising  from  the  upright  column  of  moUeu 
metal  in  its  matrix,  whereby  the  explosion,  resembling  an  earthquake 
in  violence  and  noise,  was  occasioned. 

Quere, — Is  there  not  something  analogous  between  this  catastvoph* 
and  the  phenomena  of  earthquakes,  volcanoes,  and  meteoric  stones? 


(  in  ) 


CHAPTER  V. 


EXPERIMENTS  ON  CHEMICAL  AFFINITY. 


v^HEMICAL  Affinity  b  that  tendency  to  unite,  which 
many  bodies,  possessing  different  qualities,  exert  towards 
each  other.  Thus,  we  say  that  Sulphuric  Acid  has  an 
affinity  for  Lime ;  and  Water  for  Sugar,  because  such 
liquids  bavinff  the  power  to  dissolve^'  are  thereby  capable  of 
conilnning  chemically  with  the  substances.  Affinity  urges 
heterc^neous  particles  towards  each  other,  and,  of  course, 
is  the  cause  ot  the  formation  of  new  integrant  particles, 
composed  of  a  certain  number  of  heterogeneous  particles. 
These  new  integrant  particles  afterwards  unite  by  cohesion, 
and  form  masses  of  compound  bodies.  Thus  an  integrant 
particle  of  water  is  composed  of  particles  of  hydrogen 
and  oxygen,  urged  towards  each  other,  and  kept  at  an 
insensible  dutance  by  heterogeneous  affinity ;  ana  a  mass 
of  water  is  composed  of  an  indefinite  number  of  integrant 
particles  of  that  fluid,  urged  towards  each  other  by 
nomogeneous  affinity.  Heterogeneous  affinity  is  universal, 
as  far  as  is  known ;  that  is  to  say,  there  is  no  body  whose 
particles  are  not  attracted  by  the  particles  of.  some  other 

It  18  generally  believed  that  the  chemical  combination  of 
substances  is  owing  to  the  different  states  of  electricity  in 
which  they  may  be  when  they  come  in  contact  with  each 
other :  for  examjple,  acids  are  in  a  negative^  and  alkalies  in 
MjxmHve  state  oi  electricity.  Metals  are  in  the  latter  state 
after  having  received  a  dose  of  oxygen  for  their  oxidise- 
ment.  If,  on  the  contrary,  adds  are  rendered  positive,  or 
alkalies  negative^  they  will  not  unite  with  substances  which 
remain  in  Uieir  natural  states.  The  following  experiment  is 
here  inserted,  as  an  example  of  the  non-affinity  of  some  . 
substances  for  each  other. 
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CLXX. 

Non-affinity  of  Steel  fob  Water. 

If  the  blade  of  a  well  polished  knife  or  razor,  be  dipped 
in  a  glass  of  oold  Water ;  the  particles  of  each  of  these  two 
bodies  do  not  seem  to  come  in  contact  with  each  other;  for 
when  the  blade  is  taken  out,  the  water  slides  off,  leaving  the 
blade  quite  dry,  as  if  it  had  j^reviously  beei^  snoeared  with 
'  any  greasy  substance.  In  tne  same  way,  if  a  common 
sewing  .leedle  be  laid  horizontally  on  a  cup  of  water,  it  will 
not  sink,  but  form  a  kiiid  of  trench  on  the  surface,  in  which 
it  lies  and  floats  about.  This  proceeds  from  the  little  affinity 
which  exiats  between  cold  water,  and  polished  steeL 

CLltXI. 

Solutions  no«  ▲ttevped  with  Chanob.  of  Bulk* 

In  the  Chemical  oombinatiou  of  FhiidB  with  Solids^  the 
compound  occupies  no  tnote  room  than  the  advent  did,,  pre*- 
▼iouftto  Oxnbination. 

Pat  some  Sugaf,  Mnriateof  Soda^  (Conmon  Sfdt,)-  or  any 
other  Seh,  intxy  air  ouoce  of  water,  until  no  naore  will  be  die** 
bolved.  The  Solution  will  measure  just  an  cainos^  ae  the 
Water  Ad  before  the  adUitioB  of  the  Sak:  but  allhougjb 
there  ie  no  increase  of  buOo,  flieie  is  a  cehskittrable  incMaae 
of  densiij^  and  spmfi^  gtavHy^ 

CLXXIf.. 
AmXtTY  OF  Oins  FOR  AlJOAUIKS. 

Pour  into  a'  phial  half  aii  ounc^  6f  aliy  mAnai  dP  vegfe^ 
table  oil,  (as  oHve  oil,)  add  to  it  the  ^ame  qvi^tfiftity  bt  'WHter-^ 
and  shake  the  phial  riolently.  No  appearatfice  of  cotBbnii»- 
tion  will  take  place,  for  whenever  the  a^tation  ceases,  the* 
oH  irffl  bie  seen  to  ritie  to  the  Mirface  dt  the  Wftter.  Now 
throw  m  two  drams'  of  Soda,  Potash,  <#  AtnthatAi^  and 
shake  a;^n.  The  case  wiU  now  be  diflferent,  tbt  the  Alkali 
oomMntng  wid>r  the  o3,  ferms  a  sea^,  wMcb  h  t^itdSy  ttiidclMe 
with  water,  and  the  yihoh  urill  hate  the  appearanbe  ef  lluek 
cream. 

Obs^rvaiions^  The  attocbipent  of.  alkaficA  to  scidi,  (»7ercome8  that 
towards  oils :  consequent^  the  above  formed  ioap  may  be  decomposed 
b^  the  frtltodoctruH  of  any  axjid,  stich  as  (he  dffalM  snlphtlTTc,  of  t^txt 
cantttim  viix^i^r.  in  ti^es^  cascv,  tfM  alkiA^  wMi  leave  the  oii^  (\rh»h 
will  again  swim  on  the  top)  and  combine  v«tb  the-  acid,  with  which  it 
forms  a  saline  solution. 


CLXXIII. 

Ar?^N^7Y  pF  4i.jCAf.ies  FOR  Oils, 
Exemplified  in  the  Discharge  of  Grease,  and  Oil  SpoU, 

Wh^  lljreaa^  or  |C^  Spots  are  to  be  remoyed  from  cloth^, 
the  p^  i^  tQ  Of  p^ljed  wef  ^^  a  Solution  of  Sod*,  Pot- 
afju  jOf  Afipp^p^xuii,  m  ^  tittle  waiter      '*'-^*-  --  -^  ^i- — -  *  ti_-_ v 

will  jgpfnteiS^  3!r jith  lj^  Oil'y  matter 
wfajbc^  iriU  ^{^Uy  disappear  b^ 
water. 

OJuer^tic^  Spots  of  be^  wax  and  ijresh  pj|int  may  be  removed  in 
the  vaioe  way^  bju^ng  oU  or  turpiendne. 

CLXXIV. 

Ethx&xal  solution  of  CaUTCHOUC) 
(India  Rubber,) 

Put  some  thui  Slips  of  India  rubber  (cut  by  a  scissars) 
into  a  ground  stoppered  phial,  containing  an  ounce  of  very 
wpre  Sidphuric  Elner.  In  twp  qr  three  days  the  gum  will 
DO  -coropIetGly  dissoWed,  and  ^  ^^mxXure  will  be  of  a  brown^ 
ith  yellow  colour.  Thjs  Solut^pn  is  an  excellent  varnish 
aod  should  be  laid  on  with  a  nnootlift  brush.  An  elasti\e 
tube  may  beibtmed  of  i^ibjr  fteqi^utly  brushing  over  a  wax 
taper  of  any  lengtb  with  %bi3  Aohit^op :  the  Ether  will  evft- 
poraite,  'lef^^4he  Gum  on  ilu3  inQuId,  and  possessing  tw 
siqne  p«»pf9Eties  which  it  did  bdfqfff  foiiitiQp. 

Ohservations.  Tbere  is  little  doubt  but  this  ?amUh  might  be  bhou«|fht 
into  uiie  to  form  an  inner  coating  for  the  keya  of  fluties^  (qr  which  the  ^ 
boles  noay  very  ef^otually  be  stopped.    If  brought  to  per(<^tion,  it 
would  answejr  the  inirpoae  much  better,  by  its  ela«ti<4ty»  than  ei^er 
leather,  or  the  alloy  of  met^Js  at  present  in  use. 

OLXJUf. 

Affinity  of  Meboubt  hob  M&tals  2H  cpjf  eral 

If  Meroury  be  pouied  into  a  winej0laip»  its.upp^  spr- 
face  will  be  convex ;  4hat  is,  a:kind  of  1^  or  trench  wiU  I^e 
formed  all  round  the  Meroury,  between  it  aod  the  ed^s  of 
the  glass.  Here  no  afinity  exists  hstween  Merciury  .i^^d 
glass;  but  if  the  Mercury  be. pQur^d  firoiyi  the  glass,  into  a 
Tin,  Brass,  or  other  ftietallic  cup ;  the  upper  surface  will  be 
concavje,  from  the  affinity  which  it  h^  for  these  metals ;  and 
of  course  from  its  consequent  adhesion  to  them. 
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Observation.  The  mercury  should  not  be  long  left  in  the  metaOfe 
cup,  as  from  its  readiness  to  combine  with  almost  all  metals^  it  will 
soften  their  surfaces^  and  thereby  become  itself  adulterated. 

CLXXYI. 

Affinity  of  Gold  for  Mircuby. 

.  Immene  a  rod,  or  other  piece  of  Grold,  in  a  wine  glasn 
containing  Mercurj :  On  withdrawing  it,  the  Grold  will  have 
loet  its  yeflow  colour  on  the  surface,  bj  being  covered  by  a  coat 
of  Mercury,  which,  from  affinity  for  the  predous  meta]» 
forms  with  it  an  alloy  or  amalgam.  See  Experiments  38, 
34,  &c. 

Ohservations.  After  the  performance  of  this  experiment,  the  mercury 
should  be  carefully  wiped  off  from  the  gold ;  or,  what  is  better,  the  gold 
should  be  dipped  m  dilute  nitric  acid.  This  will  combine  with  the  mer-^ 
cury,  but  leave  the  gold  untouched. 

CLXXVII. 

Solution  of  Iron  in  Carbonated  Water;  or 

An  Extemporaneous  Preparation  of  a  Chalybeate  Draught. 

Prepare  a  phial  nearly  filled  with  water,  impregnated  by 
Carbonic  Acid  Gas  from  Carbonate  of  Lime  and  Sulphuric 
Acid.  1  nto  this  pour  suddenly  some  Iron  Filings ;  shake 
the  pliial  well.  A  good  deal  ot  the  Iron  will  be  dissolved  by 
the  Carbonic  acid,  and  more  will  remain  oxidated  at  the  bot- 
tom. If  this  water  is  drank,  the  pleasing  taste  of  the  Car- 
bonic acid  will  be  gone^  but  there  will  be  a  chatybeate  one  in 
its  stead ;  the  same  as  that  in  all  waters  impregnated  by 
Iron. 

Obiervation.  What  U  catleil  common  Soda  Water,  will  answer  the 
above  purpose  equally  well;  but  in  this  case,  the  filhigs  must  be  put  into 
the  bottle  befrre  the  carbonated  water,  otherwise  its  well-known  unma* 
iiageable  naiure  will  prevent  it,  after  bottling. 

CLXXTIII. 

Affinity  of  Lime  fob  Carhonic  Acin. 

If,  to  half  a  wine  glass  of  dear  Lime  Water,  a  small  quan- 
tity of  water  impit^ated  with  Carbonic  acid  be  added,  a 
white  precipitate  of  Carbonate  of  Lime  will  immediately  take 
place,  which  will  render  the  liquid  milky. 

Observation.  The  same  will  happen  if  carbonic  acid  ^as,  from  a  mtx« 
ture  of  carbonate  of  magnesia,  or  lime  with  sulphuric  acid  in  a  tubulated 
retort,  l>e  let  up  into  a  small  jar  of  lime  water  over  mercury.  The  caufse 
of  the  milky  apoearance  is  the  insolubility  of  the  new-formed  salt,  viz* 
the  carbonate  otlime. 
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CLXXIX. 

Affinitt  of  the  Acids  for  Iron. 

Over  Iron-filings,  in  a  wine  ^lass,  pour  a  small  quantity 
of  either  of  the  fdlowing  acids,  in  a  diluted  state,  yiz.  the 
Sulphuric,  Nitric,  Muriatic,  or  Acetic,  each  of  which  has  the 
power  of  attacking  the  iron.  During  all  these  combinations, 
violent  effervescence  will  take  place^  occasioned  by  a  rapid 
disengagement  of  hydrogen  gas  from  the  water,  which  is  de- 
composed by  the  mutuS  action  of  the  metal  and  the  acid. 
But  when  the  nitric  acid  is  used,  a  ereat  deal  of  nitrous  gas 
will  be  evolved.  The  ultimate  products  of  these  combina- 
tions will  be  either  sulphate,  nitrate,  muriate,  or  acetate,  of 
iron,  according  to  the  add  employed.  The  solutions  should 
be  evaporated  and  crystallized ;  or  put  into  phials  for  future 
use. 


Necbssitt  of  the  Presskce  of  Water,  to  fhouotb 

Chemical  Action, 

If  the  strongest  Nitric  Acid  be  poured  on  Mercury,  in  a 
wine  glass,  very  little  or  no  action  wiU  take  place  between 
these  substances ;  but,  if  water  be  added,  an  immediate  so- 
lution, attended  by  a  most  active  effervescence,  or  salient 
motion  of  the  mercury  in  the  fluid,  will  take  place.  During 
this  ea^mess  of  the  two  bodies  to  unite,  a  vanety  of  colour, 
but  chiefly  green,  will  be  presented  to  the  eve ;  and  nitrous 
fiimes  will  be  disengaged  in  abundance.  When  the  effer- 
vescence ceases,  the  metal  will  be  dissolved,  and  the  whole 
converted  into  a  transparent  liquid,  like  water.  If  a  small 
quantity  of  the  metal  should  remain  undissolved,  ailer  the 
action  ceases,  a  slight  addition  of  the  acid  will  cause  the  effer- 
vescence and  solution  to  recommence.  Evaporation,  in  a 
warm  place,  will  convert  this  sdiution  into  Crystals  known 
by  the  name  of  Nitrate  of  Mercury. 

ObservoHcns,  Here  the  water  acta  as  a  medium  of  solution^  not  only 
by  diluting  the  acid,  and  tbuB  enabling  it  to  attack  the  metal  by  a  large 
surface;  but  also,  by  its  own  decomposition,  affording  oxygen  to  the  me- 
tal, which  by  some  means,  it  must  Lave,  before  it  can  be  acted  on  by  the 
nitric  acid. 

When  metallic  oxides  are  acted  on  by  the  acidn,  they  require  water 
only  to  dUute  the  add ;  or  in  other  words,  to  eire  it  a  larger  surface; 
but  metals  themselves  must  be  first  oxidised  by  decomposition  of  the 
water,  before  they  can  be  acted  on  or  dbsolved  by  acids.  Concentrated 
adds,  in  general,  poured  over  metals,  are  almost  as  inert  as  so  much 
oil. 


Itl 


a^^mp^h  AfviviffF, 


Two  Bodies  vrjsvbiitsp  veom  Aeviy^oif  p^mth  other 

JBy  /i^  bU^-MuHon  qfa  Third  Body. 

Pour  into  a  t^U  glRsa,  a  dram  of  'c^xfxmate  of 
^s$,  dis^Ived  In  an  ounce  of  water :  ifitrodpce, 
means  of  the  dropping  tube  under  this,  a  dram 
muriate  of  soda  oissolved  in  half  an  ouQce  of 
water.  This  last-mentioned  solution,  from  its  spe- 
dflc  gravity,  will  r^midn  und^meathf  Introduce 
now  py  the  same  tube,  h^an  ounce  of  sulphuric 
acid,  diluted  by  half  an  ounce  of  water :  this,  from 
it3£till^eateripeci^  gravity,  wiH  remain  ))eneath 
both  tne  otherg.  The  three  layers  of  fluids  w^U 
now  remain  at  rest ;  for  the  muriatic  a(»d  of  the 
muriate  of  soda  being  perfectly  saturated  by  the 
soda,  and  having  less  affini^  lor  the  potass  than 
for  it,    th^  two  4iMd«»  c^At^iwig  ^c«rt)owte  pf 

fotass  and  muriate  of  sod^,  jex^rt  no  ^fAou  upon  each  other, 
n  the  same  way,  the  sulphuric  acid  has  not  the  power  of 
■eparatin^  the  soda  from  tne  muriatic  acid,  as  t^iese  two  lest 
stnbstancies  hft\e  a  superior  affinity  for  eaeh  other  tlum  sodii 
has  for  sulphuric  acid.  On  the  other  hand,  tl>e  sulphitrio 
acid  is  prevented  by  the  solution  of  muriate  of  soda,  fron  ex- 
erting any  influence  on  the  carbonate  of  potass.  In  this 
quiescent  state,  then,  they  wrll  remtun  until  the  whole  is 
agitated,  wheii  tibe  sulphuric  acid  will  seize  on  thi>  potass, 
driving  oiT  the  carbonic  acid  with  great  efflnrvesoenoe. 

iO(winm(itiof%  Inwogthe4iop|>in^tiibe,as4]70]Ke  directed  (ae^  lil^Ve  ^ 
t\x<  fluid  must  ,bie  firsjt  poured  lu,  »nd  the  fore  finder  placed  on  (hf  lop, 
so  as  tocl99ethe  aperturp  x^ompletely,  whji^  the  tube  is  hdd 'J>etW9eh 
the  thumfb  ^nd  middie  ^n;^er.  Kow  immtHTM  the  iMbe  in  tlie^ilid  4ii  4he 
glasA,  aiKl  v^ieiitbe'Capillarj  pokit  ji  at  tbe  bcatcni,  Jiritbdnsw^thi;  |(MP 
niig0i:,i«i>  Ihatibt  9ir#n«or  pWfP'fVV^Mie  Qi^id  i^  (bf  ^t^  7he.c^WM<lH«Mp 
will  be,  that  the  tube  will  be  em^ed  in  ^  few  aecondiPr  withqi.U.ditiiyrp- 
in^  that  In  the  ^lass,  further  than  raising  it  gently  aboYe  itself. 

CLXS'Xil. 

Tw  Sox.UTioii  OF  Bodies  x»  Ac:i»s  iMT^s^B.cjii'yjB;?  ay 

Mechanical  Pressure. 

Put  into  a  Florence-flask  soxne  pow^wid  Ca^boPM^of 
lime,  (Chalk),  and  pour  ovor  it  some  diluted  Sulphuric* 
Muriatic,  or  Nitric  Arid ;  immediate  eiferve9cence  will  be 
the  consequence.    Now  stop  the  mouth  of  the  flask  with  a 


ooric ;  the  effervestence  will  instandr  stoiv  tipon  the  same 
principle,  that  fluids  refa«etoboiI,  men  tne  superincBmbent 
pressure  is  to  a  certain  extent  greater  than  vsuaL  If  the 
cork  be  withdrawn,  the  cfferveBeaice  will  be  resumed. 

ObserpntHftu.  'the  agitated  motbn  of  bodief  undergojki^  tolMon,  does 
not  di^ior  from  eWnition ;  ios,  id  botb  caacs,  the  fluid*  raporize ;  and 
when  this  pre&sitre  is  used,  the  aacension  of  vapour  must  stop,  not  haring 
svflBdent  mechanKs}  foice  Sd  fWMtomttkiB  power  ci  the  bodgr  which 

pirtilUI  UpDIi  it. 

Thia  cxperimettt  may  be  varied^  br  pourings  nitric  acid  orer  noercujy 
ID  a  wine-glass^  and  by  placing  the  palm  of  the  hand  closely  over  it,  when 
the  effervescence  is  going  on.  The  same  phenomena  wil)  take  plaea— ^ 
Ostre  must  be  taken>  however,  to  wtp#  the  sdM  of  the  glasa»  in  case  any 
of  the  acid  vaaj  have  fidleiLupon  it;  as  it  wul  leave  a  ataio  upon,  and 
perhapa  Hiay  bum  the  hand. 

OLZXXIII. 

SbLCTiow  or  TtN  vb  Niti«w»  Acyd. 

Poor  half  an  ounce  of  Nitrous  Acid  over  half  an  otmce  of 
gcanulated  Tm  (Pulvis  Stanni)  in  a  tumbler:  very  little 
action  will  take  place,  owing  to  the  inability  of  botn  sob- 
stances  to  present  to  each  other  a  sufficient  surface.  But  if 
an  euoce  of  water  be  added,  a  very  violent  commotion  will 
ensue,,  during  which,  the  Tin,  in  an  oxidated  state,  and  of 
a  yellow  colour,  will  be  seen  to  run  up  and  down  from  the 
bottom  to  the  surface,  whilst  a  great  Quantity  of  Nitrous  Gas 
is  disengaged.    This  Solution  is  the  Nitrite  of  Tin. 

CLXXXtV. 
P&KPARATIOV  OF  MuftlATX  OF  TiN. 

Put  an  ounce  of  granulated  Tin  into  a  Florence-flask,  and 

Kur  over  it  two  ounces  of  pure  Muriatic  Acid.  Place  the 
itort  over  a  lamp,  and  tipply  heat  until  the  solution  is 
oomplele ;  this  solutMMi  wiU  be  colourless^  and  should  be  pre- 
served in  a  weQ  stopped  phial,  and  in  a  dark  place. 

Obtervaium.  The  above  solutions  of  'Tin,  as  wiU  be  seen  her«after> 
are  much  used  by  dyers. 

cu&xxv. 

Action  of  Niteic  Acip  on  Coppbb« 

Put  two  drams  of  Copper  fllii^)  or  turnings,  into  a  wine* 
g^ass,  and  pour  over  lliem  four  diwis  of  Nitric  Add,  diluted 
with  two  or  three  drams  of  water.  A  violent  action  will  im- 
mediately commence,  and  eentinue  until  the  whole  of  the 
Copper  IS  dissolved.     The  resulting  compound,  whidi  b  a 
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solution  of  Nitrate  of  Copper,  will  be  of  a  colour  betweeir 
men  and  blue.  This  solution  may  be  immediately  crystal- 
lised by  evaporation ;  or  preserved  in  a  vessel  for  use. 

CLXXXVI. 

Action  of  Nitric  Acid  on  Copper  ; 
A$  exemplified  in  the  art  of  Etching  uponCopper-plaies. 

Warm  a  plate  of  Copper,  and  rub  it  over  on  both  sides 
with  bees«wax ;  or  immerse  die  plate  in  a  sufficient  quantity 
of  the  melted  wax.  Jf  the  surface  be  uneven,  warm  it  gently 
at  the  fire,  in  order  that  the  wax  may  run  quite  level. 

When  cold,  etch  upon  one  side  of  the  plate,  with  a  com- 
mon stocking  needle,  or  steel  point,  any  design,  writing, 
landscape,  or  other  subject ;  taking  care  that  all  the  lines  or 
marks  are  cleanly  made  through  the  wax  to  the  surface  of 
the  copper.  When  the  design  is  prepared,  lay  the  plate 
flat,  with  the  etching  upwar«,  in  a  place  where  it  may  not 
be  disturbed,  and  then  smear  the  upper  surface  over  with  a 
feather  dipped  in  Nitric  Add :  leave  it  in  this  state,  until 
the  copper  nas  been  sufficiently  acted  on ;  this  may  be  known^ 
by  wasning  it  over  with  cold  water,  which  dissolves  the  Ni- 
trate of  Copper :  if  the  marks  are  not  sufficiently  deep,  lay 
on  more  acicL  After  the  desiflrn  has  been  completely  formec^ 
dip  the  plate  in  hot  water ;  Uiis  will  melt  ofi^  the  wax. 

Observatwns.  Bees  wax,  (for  the  sake  of  simplicity,  in  a  mere  eiperi- 
ment)  Is  directed  for  use  here,  but  a  composition  of  whx,  asphaltum, 
black-pitch,  and  Burgundy-pitch,  is  employed  by  artiste.  They,  also, 
blacken  the  surface  of  the  coating  by  the  femoke  of  a  candle,  in  order 
that  the  marks  of  the  needle  may  be  better  known. 

CLXXXVII. 

Action  of  the  Nitric  and  Muriatic  Acids  ok  Gold. 

If  pure  Gold  is  immersed  in  Nitric  Add  in  any  degree  of 
concentration,  it  will  not  be  acted  on.  Neither  will  solution 
take  place  when  this  metal  is  exposed  to  Muriatic  Acid. 
But  if  a  dram  of  Nitric  Acid,  and  four  drams  of  Muriatic 
Acid  be  poured  over  a  seven-shilling-jnece  :  or  rather  over  a 
piece  of  pure  Gold  of  that  weight,  a  violent  action  will  im- 
mediately be  set  up,  accompamed  by  a  copious  evolution  of 
Nitrous  Gas.  This  solution,  which  is  tne  Nitro-Muriate 
of  Gold,  and  of  a  yellow  colour,  should  be  kept  for  further 
use. 

This  Experiment  may  be  varied,  by  dropping  into  the 
Compound  Solvent  as  much  Gold  Leaf  as  it  wilt  dissolve. 
For  this  purpose.  Gold  Leaf,  being  made  crf'tlic  purest  Gold, 


18  a  much  better  substance  than  guinea  cnr  Jeweller's  Gold ; 
as  these  substances  (being  aUojs  of  Gold  with  other  metals) 
would  afford  an  adulterated  solution  of  Gold  improper  for 
experiment  One  hundred  grains  of  cold  require  for  their 
solution  two  hundred  and  forty-six  of  mis  mixture. 

If  the  pure  solution  be  set  aside,  it  will  soon  be  transformed 
into  very  beautiful  small  crystals  of  a  deep  yellow  colour. 

Otservationi,  The  combination  of  acids  aliove-presoribed  is  what  hat 
been  usually  termed  aqua  regia,  from  its  power  of  dissolving  gold^  which 
resists  the  action  of  every  other  menstruum.  The  phenomena  of  the 
solution  of  gold  in  nitro-muriatic  add  have  been  accounted  for  in  many 
ways.    The  following  opinions  are  offered  to  the  reader's  consideratioii. 

Is  it  not  probable,  that  what  is  called  nitro-muriatic  acid  is  merely 
diluted  chlorine  ?  That  the  reason  that  this  substance  has  the  power  of 
dissolving  ^old,  is,  tliat  the  nitric  add  gires  up  an  excess  of  oxygen  to 
combine  with  an  excess  of  hydrogen  in  iSe  muriatic  add^  to  form  water  ? 
And  that  thus  three  substances  are  formed,  viz.  nitrous  ficidj  chloric  acid, 
and  water.  If  we  adopt  the  term  hydrochloric  add  for  muriatic  acid, 
because  that  substance  is  known  to  consist  of  hydrogen  and  chloric  acid, 
the  questioli  will  be  set  in  a  dearer  light.  When  gold,  then,  is  dissolved 
by  the  union  of  the  nitric  and  hydrochloric  acids,  instead  of  that  metal 
being  previously  oxidised  by  the  nitric  acid,  before  solution  in  the  hy- 
drodiloric ;  may  we  not  suppose  that  the  nitric  add  merely  rids  the  hv-> 
drodoric  of  its  hydrogen,  and  converts  it  into  chloric  acid  which  has  the 
power  of  itseli^  without  any  other  assistance,  of  dissolving  gold ;  and 
that  what  is  called  nitro-muriate  of  gold,  is  mere  chlorate  ofgold  ?  When 
gold  19  revived  from  the  nitro-muriate,  or  rather  chlorate,  by  exposure 
to  hydrogen  gas,  or  sulphurous  acid  gas,  is  it  not  probable  that  the  veij 
combination  of  this  substance  with  cmorine,  in  a  moist  state,  converts  it 
into  hydrochloric,  which,  being  unable  to  hold  the  metal  m  solution,  pre- 
cipitates it  ? 

CLXXXVIII. 
NlTBO-MUklATlC  SOI.UTXON  OF  PlATINU.M. 

Proceed,  in  all  respects,  as  in  the  last  Experiment ;  ex- 
cept in  usine  small  portions  of  Platinum  instead  of  Gold ; 
and,  as  a  solvent,  use  the  fdlowing  proportions  of  the  acids, 
▼iz.  half  an  ounce  of  Nitric  add,  and  one  and  a  half  ounce 
of  Muriatic  acid.  The  solution  will  be  Nitro-muriate  of 
Platinum. 

OUervation,  In  a  similar  way,  palladium  may  be  dissolved  in  the 
nitro-muriatic  acid :  the  product  being  of  a  beautifiil  scarlet  colour. 

CLXXXIX. 

Solution  of  Gold  in  Chlorine. 

Immerse  Gold-leaves  in  liquid  Chlorine ;  they  will  imme- 
diately disappear,  being  dissolved.  Continue  to  supply 
leaves  as  long  as  they  disappear.  This  is  the  Chloride  of 
Gold,  and  is  very  rimilar,  in  every  respect,  to  what  is  termed 
Nitro-muriate  of  Gold. 
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cxciik. 

VAttiiLTidK  6t  this  BFMer, 

'  an  a  Tut  far  Nitrous  Gas. 

Lift  sudd^ahr  a  ^ar  contaiiiiiig  Nitrous  Gas^  fioin  the 
Pneumatiasbeli^  and  present  its  open  end  to  the  Atmospbera, 
by  fadding  it  in  an  mcKned  positioa.  The  Gas  whidi  was 
fonaerly  transpareiit  and  invisible,  will  now  be  €on«verted 
(by  oombination  with  the  air)  into  Nitrous  Add  Gas^  whieh 
will  fin  the  Jar  with  reddish  dense  fumes. 

clcbiT. 

< 

WaTEB   paODUCED    BY   THX    COMBINATION 

of  Hydrogen  and  Oxygen  Gases. 

Chai'ge  two  vessels,  (See  IPlate  10.)  one  with  Oxygen  and 
die  other  ynih  Hydit^n  Gas ;  and  let  communicating  tubes 
from  each  meet  at  the  opposite  sides  of  an  ecehattsMi  glass 
Globe.  When  the  cocks  are  turned  and  the  Gases  begin  to 
rush  in,  they  must  be  fired  by  the  electric  spark.  A  most 
beautiful  combustion  will  be  ke;pt  up,  and  a  continual  forma- 
tion of  Water  will  be  the  consequence  of  it,  as  long  as  the 
Gases  ane  supphed.  I'he  water  as  it  is  formed  will  be  seen 
t6  tfickle dow!n*the 'Sides of  the  Globe ;  audits  we^bt,  when 
the  experitaent  is  at  an  iead,  will  be  foand  to  be  eqpuJ  to  that 
of  tbb  two  Gases  before  combustiaB. 

'Observaiiofis.  Two  Vr  three  handfiAls  Df  pate  Lime  ibavM  Ibe 
thrown  i»tb  'the  hydrogen  gas-holder  to  free  it  frotn  any  S4wllMtal 
carbonic  acid.  Also,  a  aMtoil  quantity  of  muriate  of  lune  ^•vU  be 
scattered  throughout  the  tubes  which  lead  to  the  globe,  to  free  the 
cases  from  mobture.  The  proportions  of  these  gasefl,  rec^uired  for  the 
formation  of  every  100  grains  of  water,  are  85  pains,  m  weight,  of 
oxygen,  and  15  of  hydrogen  gas.  About  3  pmts  of  water,  is  the 
greatest  quarrthY  ever  obtained  in  thb  way.  On  this  occasion,  there 
were  ejLpended  about  360  gallons  of  hydrogen  and  900  of  oxygen  gas* 
'ft^iaid  thsit  a  Vtetich  chemist  has  pndnised  water  from  dkygen  and 
%ydro|feh  gws,  mere^  by  iiomfiiesiBioa. 

.  cxcv. 

M'ETALS  IlVCREA'SEn    IN   WElGHt 

by  Conibitiation  with  OaygetK 

Vfmgh  a  drtittiof  very  slender  Iron  wire;  roll  it  upina'eoH, 
^tid  deposit  it  in  the  bowl  of  a  common  tobacco  pine.  PIaoc 
the  '  bowl  between  tlife  *bars  of  a  grate  in  Mrhich  thew  is  ^ 
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clear  fire,  and  make  it  red  hot.  Whilst  the  wire  is  heating, 
attach  a  bladder  containing  Oxygen  Gas  to  the  mouth-end 
of  the  pipe,  so  that  it  shall  be  penectly  air-tight.  Now  press 
the  bladder,  so  that  the  Gas  may  escape  into  the  bowl  over 
the  red  hot  Iron  wire.  The  Iron  will  bum  like  any  other 
combustible,  and  will  combine  with  the  Oxygen,  being  thur 
transformed  into  an  Oxide  of  Iron.  In  a  cold  state  this 
combination  would  not  take  place,  as  it  is  only  at  a  red  heat 
they  have  such  affinity  for  each  other.  If  tlie  bowl  has  been 
kept  free  from  dust,  and  the  Oxide  weighed,  it  will  be  found 
1o  DC  one  dram  and  twenty  grains  instead  of  the  one  dram 
as ori^nally  employed.  Whence  this  accession  of  weight? 
Twenty  grains  of  Oxygen  have  combined  with  the  dram 
of  Iron. 

Observaiiovi.  The  bladder  should  be  filled  from  ajar,  and  the  netk 
tied  low  down,  so  that  the  end  of  the  pipe  may  enter  at  the  top  and  be 
fastened  a  little  above.  When  this  is  done,  the  lower  fahteninf  is  to 
be  taken  oflT.  The  pipe  should  be  prored  to  be  dean  by  biowtng 
through  it. 

xcvr. 

COMBIKATION    OF    SuLPHUR   WITH    POTASS. 

• 

Rub  together  very  smartly  in  a  mortar,  one  ounce  of  Sul- 
phur with  the  same  quantity  of  Potass.  When  properly 
comUned,  tlie  colour  will  be  dark  green,  Sulphuret  of  Potass 
being  formed.  This  substance  should  be  kept  in  a  well 
stopped  phial,  as  it  is  very  liable  to  abstract  moisture  from  the 
Atmosphere,  by  which  Sulphuretted  Hydrogen  is  formed  : — 
a  Gas  of  a  most  fetid  and  disagreeable  odour. 

cxcvii. 

Another  Mode  of  Combination. 

Put  into  a  Crucible,  an  ounce  and  a  half  of  Sulphur, 
with  two  ounces  of  dry  Carbonate  of  Potass.  Cover  the 
Crucible  either  by  a  lid,  or  with  clay,  so  that  there  shall  be 
a  small  aperture  for  the  escape  of  the  Carbonic  Acid  Gas, 
which  will  quit  the  Alkali  when  heated.  The  aperture  is 
to  be  shut,  whenever  a  slip  of  paper  dipped  in  Lime  water, 
and  held  over  it,  ceases  to  be  encrusted  with  Carbonate  of 
Lime ;  this  being  a  proof  that  all  the  Carbonic  Acid  has 
been  expelled.  Let  the  whole  now  have  a  dull  red  heat, 
and  then  pour  it  out  while  fused,  on  a  marble  slab.     When 
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YuffidentJy  cool  to  handle,  enclose  it  in  a  dry  weU  stopped 
phial. . 

Obs/trwUicns,  To  |)repare  Sulphuret  «i2  Soda,  proceed  in  all  respects 
with  tbe  same  quantities  of  sulphur  and  soda  as  of  sulphur  and  potass, 
in  the  last  en)eriinent.  These  suhstanoes  have  been  termed  Hepars, 
Hepatic  sulphurs,  &c,  because  in  colour,  they  resemble  the  fiver. 

CXCVIII, 

Combination  of  Sulphub  with  Iobine. 

Put  a  small  quantity  of  Iodine,  with  the  same  quantity 
of  Sulphur  into  a  phial,  and  hold  it  over  a  candle ;  these 
aubfltances  will  roeedily  combine,  forming  Sulphuret  of 
Iodine,  which  b  oi  a  black  colour  and  striated  structure. 

cxcix. 

.    Combination  of  Sulphub  with  Chloeine. 

Forming  Thomso9h^8  Fuming  Liquor. 

'Heat  a  few  ^ains  of  Sulphur  in  ajar  of  Chlonne  Gas, 
The  ChloHne  will  be  absorbed,  and  the  result  of  the  com- 
bination will  be  a  volatile  fluid,  of  a  red  colour  by  reflected 
light,  but  a  yellowish  green  by  transmitted  light     The  va- 

£>ur  of  this  liquid  is  so  pungent,  as  to  cause,  at  any  time, 
e  eyes  to  overflow  with  tears. 

cc. 

Preparation  of  Sulphuret  of  Carbon 

An  earthen  tube,  coated  with  clay,  is  to  be  passed 
through  a  furnace,  similar  to  that  used  for  producing  Hy- 
drogen Gas.  (Plate  11.)  Into  the  tube  are  to  be  put  sevmd 
pieces  of  newly  made  Charcoal,  arranged  so  as  not  to  choke 
It  up.  To  one  end  of  the  tube  must  be  attached  a  bent 
dais  tube  fixed  in  a  two-necked  Woolfe^s  bottle,  partly 
filied  with  water.  In  the  other  neck  of  the  bottle  is  to  be 
inserted  a  safety  tube.  Let  the  beak  of  a  small  retort  containing 
Sulphur, be  luted  to  the  other  end  of  the  earthen  tube ;  and  un- 
derneath the  retort,  place  a  lamp.  Now  set  fire  to  the  fuel  in 
the  furnace,  and  when  the  tube  is  red  hot,  kindle  also  the 
lamp  under  the  retort  When  converted  into  vapour,  the 
Sul|^ar  will  combine  with  the  Carbon,  and  both  will  pass 
together  through  the  tube  to  be  condensed  by  the  water.  This 
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f^ompniiid  bein|^  beayier  ttum  Wa^,.wiU  sink  iu  it,  and  it 
mayoe  distinguished  from  the  Water  by  a  slight  milky- 
appearance.  When  nq  more  Gas  passes  into  the  bottle^ 
detach  thie  apparatus,  and  pour  what  has  been  obtained  into 
a  retort,  contuning  dry  Muriate  of  lime,  and  distil  hj  a 
gentle  saifid  faeiit,  not  exceeding  11^.  By  this  distillation 
pure  Sulphuret  of  Carbon  is  obtained. 

Observations.  Tbis  is  that  substance*  which  in  another  p^rt  of  this 
Tolume  has  been  proved  to  produce,  by  evaporation,  the  most  intense 
cold.  On  account  of  '^\b  great  volatility,  it  should  be  preserved  la  a 
well  stopped  phial. 

cci. 

Affinity  of  Sulphub  fok  Iron. 

Put  a  bar  of  Iron  into  a  furnace,  or  smithes  forge,  and 
give  it  a  whits  beat  Take  it  out  quickly,  and  rub  it  with 
roll  brimstone,  (Sulphur)  holding  it  over  a  bason.  The 
Sulphur  and  Iron  inu  combtne  ana  fall  down  ini  drops.  Rub 
the  Iron  thus^  as  long  as  drop?  fall  down. .  These  drops  arc 
Sulphur^t  of  Iron,  and  when  congealed,  they  are  to  be 
preseryed  it)  a  well-stopped  phial. 

ecu.  ^ 

To   P&EPABE  GkeY    S0LP&0BET   OF    KbON,  . 

Melt  together  in  a  crudble  8  ounces  of  Iron  with  1  ounce 
and  6  drams  of  Sulphur.  The  Compound  will  be  of  a 
grey  colour,  devoid  oi  lustre,  but  magnetic. 

Obtervaiions.    There  is  also  a  phospburet  of  iron,  of  nearly  tbe  sane 
colour,  but  possessing  lustre.    This  kiqd  of  cast  Iron  is  what  is  termed 
cM  short,  and  must  be  purified  before  it  Q$n  be  used  for  purposes  where 
.tenacity  is  an  object.  ' 

CClll. 
PrRPABATION  of    SULPifUBEX  OF   SiLVER.  . 

Put  a  Ci^irclble  eontaiiring  Sulphur  upon  th^  fire,  and 
vrhen  vapour  arises  from  it,  hold  over  it,  (by  means  of  an 
Iron  tongisor  forceps,)  a  piece  of  Silver:  the  Silver  will  tk 
quickly  blackened  .  or  encrusted  with  a  coat  of  Sulphnret 
of  Silver.  • 

Obtervation^  This  is  the  mode  imputed  to  the  Uebrftw  tribe?, 
for  making  the  silver  coin  of  these  realms  less  troublesome  to  carrr.. 
The  crust  or  sulphuret' when  ui  considerable  quantity,  i^  afterw&ros 
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csqKMed  to  a  strong  heat;  whereby  the  lulphur  is  driren  off,  and  the 
dlFer  ia  leviyed.  ^  Thia  piece  of  Jewish  ingenuity  is  only  discoverable 
by  the  loss  oif  weight  in  the  c'oin,  as  the  impressions  are  as  marked  as 
«ver ;— the  sulphuret  bemg  struclc  off  (|uite  clean  by  a  smait  bloKr  of  a 
hammer  upon  an  anvil. 

cciy. 

To    FREFABE   SuLFJ^UfiET    OF    ArSENIC. 

(Used  in  Painting.) 

Put  half  an  ounce  of  Arsenic  with  half  an  ounce  of  Suf- 

£hur  into  a  well  covered  crucible,  and  stibtkiit  diem  to  a  good 
eat;  they  will  soob  melt,  forming  Sulphuret  cf  Artenic, 
l7bi<^  18  a  ntost  be&utSful  red  Crystalline  i^ubetanee  qsed  as 
A  pigment. 

■  ccv. 

AFFkNitV  OF  Sutt^airt  ton  Mfeftcouv. 

When  two  drams  of  SiilpKur  and  one  bf  Mercury  are 
mbbed  together  in  a  mortar^  ,the  yellow  colour  of  the  one, 
and  the  lustre  of  the  other  will  disappear ;  the  whole  being 
converted  intb  a  black  powder,  vi^ich  i^  die  Black  Sulphuret 
of  Mercury.  If  this  powder  be  put  into  an  Alembic,  and  a 
great  heat  oe  applied,  the  whole  will  sublime  into  the  Capsule, 
and  there  appear  in  a  beautiful  red  mass,  known  by  the  name 
6f  Verinuion.  It  must  now  be  powdered,  to  appear  like 
'fliat  known  in  Commerce  as  Native  VermUlion. 

cbvi. 

AFFINITT   dF   loblKE   FOB    PoTASS. 

Prepare  in  a  Wine  Glass,  a  Solution  of  very  pure  Potass, 
and  add  as  much  Iodine  td  h  as  will  continue  to  precipi- 
tate Crystals  of  lodate  of  Potass.  Pour  off  the  liquid  and 
wash  the  crystals,  by  pouring  over  them  a  dram  of  strong 
Alcohdt.     t^reservc  thehi  ih  a  pHial  for  use. 

ccvii. 

Al^FIKlTY  OF     lODli^B   FOR   AmMoKIA. 

P^reparo.a  Jaf*  of  Ammoniacal  Gas,  and  immerse  in  it  a 
small  portion  of  Iodine:  The  Gas  will  be  absorbed  by  this 
substance,  forming  a  compound^  which  is  sometimes  of  a 
brown  colour,  someUmes  dark  red,  and  at  others,  posj&essing 
a  metallic  lustre.  These  characteristics  depend  entirely  on 
the  quandty  of  Gas  absorbed 
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ccnii. 

UiriOK  OF   loDiKE    WITH   MfiBCURY. 

If  z  dram  of  Mercurj  be  put  into  a  wine  glass,  and  half 
a  dram  of  Iodine  be  placea  over  it,  a  very  speedy  union 
will  take  place,  aocompaxued  by  much  heat  The  compound 
which  is  Iodide  of  Mercury,  will  be  of  a  most  beautiful 
Scarlet  colour ;  and  may  be  used  as  a  pigment 

ccix. 

COMBIKATION   OF   lODINS   WITH   PhOSFHOEUS. 

Put  into  a  small  phial,  or  glass  tube,  a  small  piece  c( 
Phosphorus  and  a  like  quantity  of  Iodine :  these  two  sub- 
stances will  combine  with  extrication  of  heat  (and  sometimes 
light,)  forming  Iodide  tyf  Phosphorus,  which  is  a  substance 
of  a  hght  brown  colour.  If  tnis  compound  be  put  into  a 
retort  witfi  a  very  small  quantity  of  wat^,  Hydriodic  acid 
will  come  over,  and  may  be  received  over  Mercury. 

OCX. 

To  Pbbpare  Chlokiodic  Acid. 

Prepare  a  jar  of  Chlorine  Gas,  and  immerse  in  it  about 
ten  or  twelve  grains  of  Iodine.  The  Gras  will  be  absorbed 
by  the  Iodine  which  will  now  be  changed  to  a  beautiful 
yellow  colour:  this  is  Chloriodic  Add,  a  solid  su'bstance, 
which  is  to  be  preserved  in  a  dry  phial.  If  to  a  solution 
of  Chlorine  in  water,  some  Iodine  be  added,  liquid  Chlo- 
riodic  add  will  be  obtained,  this  liquid  will  beof  a  very  deep 
orange  colour. 

CXI. 

AFFraiTY  OF  Phosphorus  fob  Lime. 

Coat  with  common  day,  a  quarter  of  an  inch  thick,  a  glass 
tube,  dosed  at  one  end,  twelve  or  fourteen  inches  long,  and 
about  half  an  inch  wide ;  with  a  knife,  cut  off  the  coating  for 
about  an  inch,  upwards,  at  the  dosed  end,  and  put  into  the 
tube  two  drams  of  Phosphorus  cut  small.  The  pieces  will 
remain  at  the  bottom,  ana  may  be  seen  from  without  Now 
fill  the  tube  as  far  as  half  an  inch  from  the  top,  with  newly 
caldned  Lime,  broken  into  pieces  of  the  size  of  swan  shot ; 
and  place  a  paper  stopper  rattier  loosdy  in  the  mouth  of  the 
tube,  to  prevent  the  access  of  air  as  much  as  possible.    Now 
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lay  the  ooated  part  of  the  tube  ina  pan  of  red  hot  charcoal,, 
or  on  a  portable  fiimace,  in  such  a  manner,  that  the  uncoated 
end  may  remain  out  of  the  fire,  and  rather  lower  than  the 
other  extremity.  When  the  lime  becomes  red  hot,  apply 
a  lamp  to  the  Phosphorus  end.  This  heat  will  sublime  the 
Phosphorus  among  the  Lime,  with  which,  in  an  ignited  state, 
it  willunite^  forming  Phosphuretof  Lime,  a  brown  substance. 
When  no  more  Phosphorus  remains,  take  the  tube  from  the 
fire,  and  let  it  cool  gradually,  so  as  to  preyent  the  fflass  from 
being  broken.  Preserye  tne  Phosphuret  ina  wefi  stopped 
dry  phial. 


f 
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sxP2j:m;«E(^s,  om  «i>£CTivK  AEmnmY. 


JLiLECTIVE  Affinity  is  that  which  is  exerted  between 
two  substances  to  the  exclusion  of  a  third.  It  is  often  the 
case,  that  when  two  substances  are  united,  communication 
with  a  third  will  destroy  the  connexion  or  affinity  which 
existed  between  them :  and  instead  of  this  alliance,  another 
will  be  formed,  between  the  new  agent,  and  that  part 
of  the  former  compound,  for  which  it  hjid  the  greatest 
affinity.  The  meaning  of  elective  affinity,  then,  i.:,  that 
the  third  body,  has  the  pow^  of  making  an  election, 
according  to  its  nature,  of  whatever  body  it  shall  unite 
itself  with  from  the  first  and  second.  It  the  second  be 
chosen,  the  first  shall  be  excluded;  or  if  the  first  be 
chosen,  the  second  shall  be  excluded. 

ccxii. 
Gbkateb  Affinity  of  Potass  and  Soda  fo£  Acids 

THAN  FOR  Oils. 

Dissolve  half  an  ounce  of  common  soap  in  a  tea-cup  with 
a  little  warm  water;  when  it  is  auite  clear  decant  it  into  a 
wine  glass,  and  pour  into  it  lO  orops  of  Sulphuric  or  Mu- 
riatic Acid.  The  tallow  of  the  soap  will  be  precipitated, 
and  being  lighter  than  the  water  will  swim  on  its  surface. 
This  precipitation  is  owing  to  the  greater  affinity  which  the 
Alkali  has  for  any  acid  than  for  fat  or  resin. 

Olservaliont,  In  thin  way,  tallow  is  precipitated  on  the  surface  nf 
water  (from  the  New-rirer  and  Thames  for  exami)le)  in  a  waf^h-hand 
bason,  from  the  quantity  of  acid  held  in  solution,  in  combination  with 
earths,  &c. 


OiM>£^  Of}  AjFwsHVrr  of  some  of  ^tkb  Acids*  foh  Fotao. 

^ce^'c  greater  (Han  C<tT!bQmc. 

'  Pueisomb'  Carbonate  of  Potass  into  a;  tttuUer,^  end  pour 
cKfcr  it  diluted  Acetic  Acid  ;fcoixieion  distilled  vinq^;. 
wUch  nuat'previouGfy'be  proved,  by  Barytes^'to  contain  no 
ScdphuiiS'  Jbad^)  This  Add  will  dissolve  the  Potass  and- 
expel  the  Gaiboiiic  Add  with  dfepvescence.'  The  newlj 
fbtmed  omipound  will  be  Acetate  of  Potass;. 

.    .  CCXIV. 

■    ■    I 

MUKIATIO    ttE'BATEB    TXAK    AcBTZC. 

Into  the  newly  formed  solution  of  Acetate  of  P^tais, ' 
pour  some  Muriadc  Add  as  long  as  an  Acetic  Stnell  arisfei 
vtota  the  tumbler:    this  smell  will  be  occasioned  by  the 
expulsion  and   evolution  of  the  Acetic  'Add.      The'  new 
compound  will  be  Muriate  of  T^otass.     This  salt  will  cty»-' 
talnze  in  cubes^  and  is  slightly  deliquescent. 

•    C|)XV.    . 

Nitric  GRBATfiB  THAN  MxraiATitJ.  ' 

Into  the  solution  of  Muriate  of  Potass  obtained  in  the 
last  experiment,  pour  some  Nitric  Add ;  this  will  expel  the 
Muriatic  Add ;  and  a  quantity  of  Nitrate  of  Potass  will  be 
held  in  solution.  This  salt  miry  be  crystallized;  but  the 
orystidsarerather  irreguhu!,  pinesentii^  a  variejty  of,  fi^nns. 

CCXVI. 
Sui;l>!UUBliC   CEBATER   THAN    NlTKIC.  . 

Intd  the  solution  of  Nitrate  of  Potass  obtiuned  in  the 
last  experiment,  pour  some  Sulphuric  Add ;  a  sbludon  oP 
Sulphate  of  Potass  will  now  be  formed.     This  salt  may  be 
dpystalBlied^in  six  sidedprisflos  having  pyramklal  tc^j 

Observations.    The  order  of  affinity  of  potass  for  tbe  different  acids. 


is  ftovH^.ihe  for^ifi|^  expertMoeMs  ts  w  w  follows  :.<8r<mira add ; 

"  ;  nitric  acid  ;  and  sulphuric,  acid»  .  For  the 
liptof  these  it.haa  greater  affinity  tiian  for  any  ot  thd  others ;  and  for 
■     '  ■       "  hat  follow.    If  these  experiments  iMtfa^^^*^ 


aeetioac)d(  nrwimtic  acid  ;jiitric  acid  ;- and -sulphuric,  acid»  .  For  the 

nity  ttan  for  any  ot   '        ' 
the  lirst  less  than  for  any  that  follow.     If  these  expenmenis  are  assidcecr 
by  heat  the  result  Wlli  M  moK  satisfactory,  as  the^  different 'acids  cRs- 


flfair^M  iMy  be  receir^d  from  a  tubulated  ^retort  into '  a  receiter^ 
than  fttOfedf  by  tests. 
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CCXVII. 
OeDXE  of  AfFIKITT  of  SuLPHTTItlC,   MUBIATIC,   AK1> 

Carbonic  Acids,  Jbr  Lime, 

Put  some  powdered .  Carboiwte  of  Lime  (chalk)  into  a 
tubulated  retort  with  water,  and  pour  some  Muriatic  Add 
over  it  After  the  expulsion  of  common  air,  immene  the 
beak  of  the  retort  under  a  glass,  containing  Anunoniacal 
gas  phioed  over  Mercury:  a  ^  will  ascend,  which  may 
be  proved  to  be  Carbonic  Acid  Gas,  b^  its  union  witn 
the  Ammoniacal  Gas;  both  forming  a  sohd  salt,  the  Carbo- 
nate of  Ammonia.  The  compound  in  the  retort  will  be 
Muriate  of  Lime.  If  when  aft  the  Carbonic  Acid  Gas  is 
driven  off.  Sulphuric  Acid  be  poured  into  the  retort,  and  its 
beak  be  immersed  under  another  jar  containing  Ammoniacal 
Gas,  Muriatic  Acid  Gas  will  ascend  in  the  jar,  and  combine 
with  the  Ammonia,  forming  also  a  solid  salt  called  Muriate 
of  Ammonia,  a  substance  destitute  of  smell,  although  both 
the  articles  used  in  its  formation  {)ossess  separately  a  most  pun- 
gent odour.  The  salt  now  left  in  the  retort  will  be  an  in- 
soluble one,  namely,  the  Sulphate  of  Lime :  whereas,  the 
former  one,  the  Muriate  of  Lime,  is  one  of  the  most  solu- 
ble salts  ;  and  the  one  before  that,  the  Carbonate  of  Lim^ 
is  only  partly  soluble. 

ccxvttf. 

Action  of  Fluoiiic  Acid  on  Carbonate  of  Ammonia 

Into  a  leaden  bottle,  containing  diluted  Fluoric  Aad^ 
put  some  Carbonate  of  Ammonia  until  effervescence  ceases,  in 
consequence  of  the  escape  of  all  the  Carbonic  Add  Gas. 
The  Fluoric  Add,  iii  combining  with  the  Alkali,  will  form 
Fluate  of  Ammonia ;  which  Salt  is  an  excellent  test  for 
Lime  in  solution. 

ccxix. 

Affinity  of  Fluoric  Acid  for  Silica;  bxkmplified 

Inihe  ari^  etching  ifpon  GUue. 

Procure  several  thick  clear  pieces  of  crown-glass,  and 
immerse  them  in  melted  wax,  so  that  each  may  receive  a 
complete  coating.  When  perfectly  cold  draw  on  them  with 
a  fine  steel  point,  flowers,  trees,  houses,  portraits,  &c. 
Whatevet:  parts  of  the  drawing  are  intended  to  be  corroded 
by  the  Aad,  should  be  perfectly  free  from  the  least  par-^ 
tide  of  wax.     When  all  these  drawings  are  finished,  the 
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Ceces  of  glasd  must  be  immened  one  by  one  in  a  square 
Bd&k  box  or  receiver,  where  they  are  to  be  submitted  to 
the  action  of  Fluoric  Add,  or  Fluoric  Add  Gas. 

It  will  be  necessary  to  have  some  water  in  the  receiver 
for  the  absorption  of  the  superabundant  Gas ;  and  the  re- 
ceiver should  have  a  short  leaden  jnpe  attached  to  it  for  the 
reception  of  the  beak  of  the  retort  This  should  be  well 
luted  with  wax.  At  the  top  of  the  reodver  there  is  a  slid- 
ing door  for  the  admisdon  of  thej^tes ;  this  is  to  be  well 
luted  whilst  the  Gas  is  acting.  When  tJie  glasses  are  suf- 
fidently  corroded,  they  are  to  be  taken  out ;  and  the  wax 
is  to  be  removed  by  first  dipping  them  in  warm,  and  ih&i 
in  hot  water.  Various  colours  may  now  be  apidied  to  the 
corroded  parts  of  the  glass,  whereby  a  very  fine  pdntiiig 
may  be  executed.  In  the  same  manner,  sentences  and  im- 
tiab  of  names  may  be  etched  on  wine-glasses,  tumblers,  &a 

Ohtervations,  GlaBS  may  also  be  etched,  by  immerBing  it  in  liquid 
fluoric  acidy  after  having  been  coated  with  wax  and  drawn  on  at  in  this 
last  experiment  There  is  this  difierence,  however,  in  the  use  of  the  liquid 
and  the  gas,  that  the  former  renders  the  etching  transparent,  whilst 
that  produced  by  the  ffas  is  quite  opaque. 

In  this  experiment  the  potass  of  the  glass  is  set  free,  whilst  the  silex 
or  sand  is  acted  on ;  consequently  no  vessel  of  glass  can  ever  be  em« 
pksyed  with  sdetv  to  contain  this  add  in  a  liquid  8tate>  as  it  would  soon  be 
corroded  hato  holes.  It  is  therefore  generaDy  preserved  in  leaden  bot- 
tks,  on  which  it  has  no  power  to  act.  The  first  attempt  to  engrave  on 
glatt  bj  means  of  fluoric  acid,  was  made  on  May  IS,  1787,  at  Thou- 
iouse,  by  M.  de  Puymaurin. 

The  followmg  is  a  figure  and  description  of  the  necessary  apparatus. 


A,  The  lamp  «tan(l* 

1,  Tbe  argaiidb  lamp^  having  a  feeble  flkme. 

e.  The  leaden  retprt 

9^  A  leaden  lengthening  tube  inserted  fti  tilt  bottom  of  the  IhtSm  boK 
or  reoOT^r. 

1,  The  lc|^n  ijec^irer  wbetie  the  unwaaued  parts  of  the  glast^  are 
corroded.  .  .  ,        >* 

r,  A  st^d  for  ^upportitig  the  receiver.  ^ 

a,  o,  Two  pieces  of  glass  hung-  within  the  reeeiver. 

WL,  Jn  doubtebotton)^  in  the  kwrec  one  the,  tube  fronotlle  retott  is  in* 
0Srt^:-^be  upper  one  i^  o^itforated  with,  holea  fcnr  thO; greater  tnu]»» 
fiisioD  of  tike  gas  thixiugh  the  feeeiver,. 

SlMI^LE  MBTHOD  OP  BTCBPNa  G£A8S;    JlS*  APBLISD 

To  TTiermomefersj  ^c. 

Coat  the  glass  to  be  graduated,,  Ice,  with  yeHow  wax^ 
and  trace  with  a  steel  point  whatever  is  intended..tp  be  etched.. 
Now.  dip  the  glass  in  Sulphuric  Acid,  and  shake  over  it 
some  fine  pulverised  Fluate  of  Lime  (Fluor  Spar),  Thi$. 
salt  will  be  decomposed  by  the  affinity  of  Lime  K>r  Sulphunc 
Acid.  Acoordingly,  the  Fluoric  Acid  will  be  set  iiiee  to  at- 
tack the  Silica  of  the  Glass.  Corrosion  of  those  parts  which 
are  uncovered  by  the  wax,  will  bo  the  consequence. 

ccxxi. 

Pecomposjtion  of  Milk  by  Awds. 

To  a  pint  of  new  Milk,  in  a  glass  goblet,  add  half  a 
dram  of  diluted  Sulphuric  Acid :  an  immediate  change  will 
take  place  in  the  whole  fluid ;  by  the  descent  of  a  white 
flocculent  and  abundant  precipitate,  some  parts  of  which 
coagulate  in  masses.  This  precipitate  is  what  is  termed  the 
curd ;  and  the  supernatant  nuid  is  the  whey. 

Observation,  Here  the  acid  combines  with  the  water  of  the  miSk, 
consequently  the  albumen,  gelatine,  and  oil,  are  precipitatni.  A  very 
ready  and  elegant  mode  of  procuring  curds,  and  also  a  very  pleasant 
acidulous  whey,  is  by  using  a  solution  of  die  crystallised  citnc  acid; 
taking  care  not  to  add  too  much. 

CCXXII. 

Decomposition  of  AcETAtE  of  Lead  by 

Sulphuric  Acid. 

Into  a  diluted  solution  of  Acetate  of  Lead,  dropSulphu- 
ric  Add  whilst  any  white  precipitate  falls  down.  This  pre- 
cipitate will  be  tb&  Sulphate  of  Lead,  which  is  {^insoluble 
heavy  salt; 


O^vaficffs.  H(?re.tj>f.^«^;5,aciA  qjuijtt  t^  "PCtA  wW<rfi,  P^y  b^. 
provealyy  penorajiTi^  the  esperiment  iti  a  tubufated  retort,  OQ^coUffCting, 
the  ptire  fcetic  add  in  a  cool  reoeir».  h  will  be  eaiily  known  by  its 
▼ery  pungeat  odour.  On  this  pnnoiph*,  a  ixop  06  aulpburic  acia  Ua. 
Mod  test  for  the  smallest  quantity  ofJead  in  any  transparent  liquid. 
The  acetate  of  lead,  on  the  other  hand,  is  a  good  test  for  the  presence 
of  nilphuric  acid  in  vinegar,  with  which  the  mtter  is  commonly  adulte* 
rated. 

CCXXIII. 
PECPAEATfONO^  AcHTrC   ^CID. 

f^t-fyn^  QiMRceA.  qS  ^^^eetnte  of  1,4^  iih  powder,  i^)^,  a 
tiij^witl^  gla^  netoi^  1^  pojur  Qv^  it  four  Ounces  of  ^* 
pli|W$:  Ac^^  ?lace  the  retort  r»  a  saod-bs^ih,  tlie  be^  of 
wbi):h  ^uJd.  be  kepi  fli3  uniioria  as  possible.  Adai)|  8i 
o({Q^llpi>  i^Q^i^er^  over  which  there  miiB^  be  consMintly  keat,, 
a  piece  of  wet  fljEinnel  or  cotAc»i.fi>r  ibe  condensation,  of  tbe^ 

ras  it  comes  over.  Sometimes  Sulphurous  Add  gas  iiiilL 
&und  to  adulterate  the  Acetic  Acid ;  this  is  easily 
knowQ  by  the  ^u&catipff  odpur  whiqb  it  emits.  The  best 
way  to  prevent  this,  is  oy  a  slow  distillation.;  or  the  whole 
may  be  distilled  a  second'  time.  The  Acetic  Acid  ppssesf^es 
a  very  pungent  odour,  owing  to  its  volatility;,  consequently 
it  should  be  kept  in  a  well,  stopped  pbia}* 

• 

Observations,  In  the  formation  of  this  acid,  the  rulplmric  acid  Feiees 
on  the  lead ;  forming  with  it  sulphate  of  lead ;  whilst  the  acetic  acid  a»- 
tisted  bv  heat  is  driven  off*  to  toe  receiver^  and  thence  of  course  con- 
dented  by  the  abstraction  of  that  heat. 

'  Acetate  of  potai9;  a^ate  of  soda,  iMfid^iM^etate  of  co|M>^>  hare  all  been 
used  for  the  production  of  this  acid.  But  a  French  chemist  says  that 
he  hap  ol)t^infd  exceUe;it  ac^tjq  t^cid^,  b^  diitiUiDg.  tv^o  pint*:  of  white 
wine  YUiegar  with  one  of  t^ulphurici  acul,  aiid  cringing  the  whole 
suddenly  to  a  state  of  ebullition. 

ccxxrv. 

I  .  .    . 

Cl|EA^  AaOMATIG  VfNEGAa  FOJ^  .BUaiFYt>'9    LABGJj; 

Buildings^  Manufttdarieigy  ^c. 

Take  of  common  Vinegar  any  quantity,  mix  a  sufficient 
quantity  of  powdered  chiuk  or  common-  whiting  ^^4th  it,  as 
long  as  bu))bl^  of  Cai:bonic.  Aoid  g^.  ari^e,  Let  die  white 
matter  subside,  and'  pour  off  the  insipid  supernataut  liquor ; 
afterwards  let  the  white  powder  be  dried  either  in  the  open 
airy  or  by  a  fire.  When  dry,  pour  upon  it,  in  a  fflass  or 
stone  vessel,  Sulphuric  Acid  as  long  as  white  acid  fumes 
continue  to  ascend.  This  product  is  similar  to  the  Acetic 
Acid  known  in  the  sliops  by  the  name  of  Aromatic  Vine- 
gar.    The  simplicity  oi  this  process  points  it  out  as  a  very 
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usefiU  and  oommodioas  aae  for  purifying  priaons,  hospital 
sfaipsi  and  houses,  where  oonta^non  is  presumed  or  suspected, 
the  white  add  fumes  diffusing  tnemselres  quickly  around. 


DsCOMPOSTTtOK     OF    NiTaATK    OF    SlLYXR    BT 

Sulphuric  Acid. 

Make  a  solution  of  six  or  eight  grains  of  Nitrate  of  Sil- 
yer  in  half  a  wine  glass  of  water,  and  add  to  it  two  drops 
of  Sulphuric  Add.  A  flocculent  white  predpitate  will  imr 
mediately  take  place,  which  is  the  Sul^mate  of  Silver :  for 
here  the  Sulphuric  Add,  having  driven  off  the  Nitric  Add, 
forms  with  the  Silver  an  insoluble  metallic  r^ 
Salt. 

ObserwUiom.  To  obtain  precipitates,  especially 
where  tliey  are  to  be  preserved,  the  whole  of  a  liquid 
operated  on  must  oe  placed  on  a  filter,  which  is 
generally  a  ribbed  glass  funnel  (see  annexed  figure) 
over  which  is  placed  a  piece  of  linen,  muslin,  or  blot- 
ting-paper* according  to  the  substance  which  is  under 
examination.  The  predpitate  will  remain  on  the  filler 
whilst  the  liquid  runs  through. 

ccxxvi. 
Pbepakation  of  Pbussic  Acid. 

Put  into  a  retort  2  ounces  of  Prussiate  of  Mercury,  with 
two  ounces  of  Muriatic  Add  and  ten  ounces  of  Water. 
Distil  over  (by  a  gentle  heat)  eight  ounces.  Put  this  pro- 
duct a^in  into  a  retort  with  a  small  quantity  of  chalk,  and 
draw  w,  by  distillation  by  a  gentle  heat,  six  ounces.  This 
is  ordinarily  called  Prusdc  Add ;  but  it  is  really  a  solu- 
tion of  Prussic  Add  in  Water. 

Observatioru,  This  acid  is  also  obtained  by  other  processes,  viz. 
from  the  blood  of  animals,  ^tc  Its  constituents  are  carbon,  hydrogen, 
and  nitrogen.  It  oontafais  no  oxysen,  and,  perhaps,  this  is  the  reason 
that  it  does  not  redden  vegetable  nlues.  In  this  respect  it  is  analagous 
to  chlorine^  and  hydrochloric  add.  It  smells  like^blttcr  almonds  and 
is  highly  poisonous  to  animals. 
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CXXYIt* 

Precipitation  of   Muriate  of   Silver    from 

The  Nitrate^  by  Muriaiic  Add. 

To  a  solution  of  Nitrate  of  Silver  in  water»  add  as  much 
Muriatic  Acid  as  will  cause  a  white  precipitate  to  fall  down 
to  the  bottom  of  the  glass.  This  is  the  Muriate  of  Silver, 
and  mav  be  freed  from  the  water,  &c.,  by  filtration.  It 
should  be  preserved  in  a  phial  in  a  dark  place,  as  Light  has 
the  effect  chT  turning  it  black. 

Observations,  In  this  experiment,  the  greater  affinity  of  muriatic 
add  than  nitric  acid  for  silver  is  displayed :  nence  it  is  a  good  test  for 
the  discovery  of  that  metal  in  solution :  and  on  the  other  luind  this  salt 
ifl  a  good  test  for  muriatic  acid. 

ccxxviii. 

Decomposition  of  Writikg  Ikk  bt  the  Nitric  akd 

Muriaiic  Acids. 

Pour  a  solution  of  either  of  these  ^dds,  into  any  quan- 
tity of  writing  Ink :  an  immediate  decomposition  will  take 
place,  and  the  Ink  will  lose  its  colour,  becoming  quite  tran$'' 
parent. 

Observation,  In  this  experiment,  the  gallic  acid  of  the  gallate  of 
inn  (ink)  is  separated,  wmlst  one  of  the  other  acids  unites  with  the 
oxide  of  iron.  In  this  way  ink  stains  may  be  effiiced  from  linen  or 
paper ;  but  for  obvious  reasons  care  must  be  taken  to  use  the  acid  in  a 
diluted  state.  Writings  dipped  in  either  of  those  acids  in  a  diluted 
state,  will  be  rendered  inTisible. 


Pabcipitatioh  of  Sulphur  fbom  Htdro-Sulphueetted 

Water,  by  Nitric  and  ether  Acids 

Pour  a  few  drops  of  Nitric  Acid  into  a  wine-glass  con- 
taining Harrowffate  water :  a  yellow  powder  will  be  seeh  ,  to 
pervaoe  the  fluid :  this  is  the  Sulphur  precipitated,  owing 
to  the  combination  of  the  Hydrogen  with  some  of  the  Oxy- 
gen of  the  acid. 

Observation.    Other  acids  will  have  a  similar  efiect. 

ocxxx. 

D£COMPOSITrOK  of    NiTRATE}  OR    MuRJATS  OF    MrRCURY* 

by  Gallic  Acid, 
Into  a  solution  of  Nitrate  or  Muriate  of  Mercury,  pour 
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an  infusion  of  Galls  or  A  lolution  of  Gallic  Acid.    An 
Orange  yelkw  jprooijiMB  will  fall  down. 

Observation,  t1u8  action  of  Gallic  kad  on  mercurial  salU^  renden  it 
a  good  test  -for  them  in  solution* 

CCKXZI. 

Decomposition  or  Nitrats  o!f  ^laiitrtB, 

by  GaUic  Acid, 

Pour  some  of  the  infusion  of  Giilb  into  a  SolutioD  of 
Nitrate  of  Bismuth.  Although  both  of  these  liquids  are  nearly 
colourless  in  a  separate  state,  yet  when  mixed,  the  whole 
will  be  converted  into  a  brown  Equid.  Hence  Gallic  Acid 
is  a  good  test  for  Bismuth,  in  combinaden  with  olher 
bodies. 

CCKXXII. 

Variation,  ab  a  SYMPAtHETic  Ink.* 

Write  on  paper  with  a  Solution  of  Nitraie  of  Bismuth, 
and  smear  the  writing  over,  br  MeMs  of  H  feather  with 
some  infusion  of  GaSs.  The  letters  which  were  before  in* 
visible,  will  now  appear  of  a  brown  colour.  If  the  previous 
use  of  Nitrate  of  Bismuth  be  concealed  from  the  speotators, 
great  surprise  will  be  excited  bj  the  appearance  of  writing, 
merely  by  the  dash  of  a  feather.  The  same  phenomcnoii 
will  take  place,  when  Infusion  of  Galls  is  written  with,  and 
the  salt  of  Bismuth  applied  afterwards* 

Ob$er  VII lion.  In  both  these 'Ewpwoenta,  the  gallic  add  unites  with 
the  bismuth,  forming  gallate  of  bismuth. 

ccxxxiii. 

Sympathetic  Inx, 

By  the  Decompoiiiion  of  MurieUe  <^  Antinwnyby 

GaUk  Add. 

Write  with  a  Solution  of  Muriate  of  Antimony,  and 
smear  the  writing  over  with  a  feather  dipped  in  a  &>Iution 
of  Galls.  The  writing,  before  invisible,  will  now  turn  yellow, 
in  consequence  of  the  formation  of  a  new  substance, — the 

I  ■  ■  ■         I.  I  .».!,■■  ■      -  ■  .    ,     .. ■  I  I  ■  . - 

*  Sympathetic  inks  are  certain  liquids  which  leave  no  mark  on  paper 
when  written  wiih,  but  appear  ot  certain  colours  when  other  liouids 
come  iu  contact  with  them.  This  phenomenon  is  always  the  result  of 
decoinpositiotk. 
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Gallate  of  Antimcmy.  Tins  (ttf)eriinent  may  be  re^tted 
by  wfitiiiff  with  the  Gallic  Sdutioii,  and  ameiuitig  with  a  So- 
lution  of  Muriate  of  Antimony. 

ccxxxiv. 

Decompobition  of  Sulphats  oIf  Inoify 

bgGoBicJcid. 

Into  nearly  a  Wine  glaiss  full  q{  the  Infusion  of  Galla» 
pour  some  ot  a  Solution  of  Sulphate  of  Iron.  The  Gallic 
Add  will  detach  the  Iron  from  its  former  combination,  and 
In  a  short  time,  the  two  previously  colourless  fluids  will  be 
converted  into  one  of  a  black  colour,  resembling  ink.  The 
Coloured  liquid  is  a  Solution  of  Gallate  of  Iron. 

CCXXXVi 
VAEtATIO^  AS  A  SyHPATHBTIC  InK. 

Write  on  a  sheet  of  paper,  any  sentence,  with  a  transpfr* 
rent  Infusion  of  Gall-nuts,  and  dip  the  paper  in  a  transpa- 
rent Solution  o{  the  Sulphate  of  Iron.  The  writing  wluch 
was  before  invisible,  will  now,  on  a  slight  exposure  to  the 
ttr,  turn  quite  black,     A  neater  way  of  performing'  this  ex* 

eriment  will  be  by  smearing  the  written  parts  over  with  a 
ither  dipped  in  the  Solution  of  the  Metallic  Salt;  it  may 
also  be  reversed,  by  writing  with  the  Salt  and  smearing  with 
the  infunon. 

ObiervaUons.  In  either  of  these  cases  the  iron  separates  from  its  for» 
mer  solvent,  and  unites  with  the  gaUlic  aoid>  forming  gallate  lof  iron« 
wfaieh  gteediiy  absorbs  oxygen  from  the  atmosphere^  and  is  propor^ 
tionaOy  black,  according  to  the  quantity  absorbed. 

It  is  obvious  from  these  ezpeiiments^  that  gallic  acid  and  sulj^te  of 
iron  are  tests  for  the  presence  of  each  other  in  any  liquid. 

ccxxxvi. 

Art  of  making  the  best  Writing  Ink. 

On  the  foregoing  experiments,  is  founded  the  art  of  Ink 
making.  To  prepare  the  best,  the  following  ingredients  arc 
to  be  used,  viz. 

4  ounces  of  good  Galls, 

2  Chipped  Logwood, 

2 Sulpnate  <^  Iron, 

1^  , Gum  Arabic 

I '  Sulphate  of  Copper, 

I  ■  ...  ■  J3rown  Sugar. 
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Boil  the  Galls  and  Logwood  in  six  pints  of  spring  or  dis- 
tilled water,  until  nearly  three  pints  of  water  are  evaporated, 
then  strain  through  a  piece  of  flannel.  Powder  the  salts  in 
a  mortar,  dissolve  the  Gum  in  a  little  warm  water,  then  mix 
the  whole  together,  and  shake  it  frequently  for  two  or  three 
days ;  during  which  time,  exposure  to  the  air  will  be  bene- 
ficial, as  it  wdl  thereby  absorb  Oxygen,  and  become  blacker. 
Now  decant  the  liquor  into  well  corked  stone  bottles.  It  is 
fit  for  use  directly 

ccxxxvti. 
Pbspaaation  of  Red  Ink. 

m 

Infuse  a  quarter  of  a  pound  of  Brazil  wood,  rasped,  in 
two  pints  of  V  inegar,  for  three  days,  then  boil  the  liquid,  (still 
accompanied  by  the  wood)  over  a  gentle  fire,  for  an  hour, 
and  strain  it  off  whilst  hot.  Put  it  again  over  the  fire,  and 
dissolve  in  it,  first,  half  an  ounce  of  gum  arabic,  and  af^r- 
wards,  half  an  ounce  of  alum,  and  the  same  quantity  of 
white  sugar :  when  the  alum  is  dissolved,  remove  it  from  the 
fire,  and  preserve  it  for  use. 

ccxxxviii. 

Sympathetic  Ink, 

From  t7u  Decomposition  of  Nitrate  of  Cobalt^bjf 

Oxalic  Add. 

Write  with  a  Solution  of  Nitrate  of  Cobalt,  no  marks 
will  be  apparent  on  the  paper,  but  if  a  Solution  of  Oxalic 
acid  be  rubbed  over  it  with  a  feather,  the  letters  will  appear 
first  of  a  light,  and  then  of  a  dark  violet  colour.  The  expe- 
riment may  be  reversed  by  writing  with  the  Oxalic  add,  and 
afterwards  using  the  Nitrate  of  Cobalt. 

ccxxxix. 

Decomposition  OF  Acetatb  of  Lead, 

hy  Hydriodic  Acid 

Into  a  Solution  of  Acetate  of  Lead,  pour  some  Hydriodie 
acid  as  lon^  as  a  beautiful  yellow  precipitate  continues  to  fdl 
down:  collect  and  preserve  this;  it  is  a  compound  uf  Iodine, 
Oxygen^  and  Lead. 
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.^CXL. 
DSCOMFOSITION   OF   AlCMONIi^y 

by  CMoric  Add 

Pour  half  an  ounce  of  Chloric  acid  into  a  two  ounce  phiai ; 
let  it  fume  for  a  few  seconds  in  order  to  expel  the  common 
air.  Next  add  a  dram  of  solution  of  Ammonia,  (Ammo- 
niacal  Gas  dissolved  in  water)  and  gently  shake  the  phial ; 
a  considerable  action  will  now  take  place,  and  the  Ammo- 
niacal  Gas  will  be  decomposed.  If  tne  phial  is  now  left  at 
rest.  Nitrogen  Gas  will  be  fopnd  to  occupy  the  upper  end  of  it^ 

Oksertfoiion.    In  this  experiment  the  chloric  add  having  a  greater 
tfBnity  for  hydrogen  than  nitrogen  has ;  it  combines  with  Uie  foraier 
substance ;  whilst  the  nitrogen  is  set  free.    The  combination  of  chloric  - 
add  with  hydrogen  is  hydmhloric  adc|* — ^formerly  Icnown  bv  the  name 
of  muriatic  acid. 

CCXLI. 
DKCOMPOSITfON   OF    HyDBIODIC   AciD  GaS. 

by  Chlorine,    .  ' 

Pass  some  Chlorine  into  a  jar  of  Hydriodic  acid  Gas; 
this  latter  Gas  will  be  speedily  ^fecomposed  by  the  Chlorine^ 
which  robs  it  of  its  Hydrogen  Gus»  whereby  Muriatic  acid 
Gas  is  formed.  The  Iodine  is  according^  set  free,  and  ap- 
pears in,  a  gaseous  form,  of  a  very  beautiful  violet  colour. 


CCXLH. 


Dbcompositio?!  of  Ammonia, 

by  ChUmne  Gas, 

Into  ajar  containing  Chlorine  Gas,  pour  some  solution  of 
Ammonia.  Explosion  will  immediately  take  place,  as  the 
Ammonia  is  decomposed.  '  Its  Hydrogen,  in  this  case,  will 
combine  with  the  Cnloiine,  whilst  the  Nitrogen  is  set  free. 

CCXLtll. 

.  To  vary  this  experiment,  fill  a  strong  phial  with  Chlorine 
Gas,  apd  invert  it  over  strong  solution  of  Ammonia.  Hold 
the  phial  firmly  with  the  hand  :  presently  a  detonation  will 
take  place,  and  the  Solution  will  enter  the  phial.  Here*^  aa 
in  the  last  Experiment,  Muriatic  Acid  Gas  and  Nitrogen 
win  be  formed ;  but  in  this  case,  the  Muriatic  Acid  Gas  is 
absorbed  by  the  Water,  and  is  thus  enabled  to  combine  whh 
theundecompoted  Ammonia,  forming  Muriate  of  Ammonia. 
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CCXLIT. 
PUEPAHATIOM  OF   SULPHUBET  OF  ChROMIUM, 

M.  Lassaime't  mode  of  preparing  this  Sulphuret  is  tkus 
described  in  me  Annales  de  0umie. 

^^  I  first  prepared  a  pure  ^Muriate  of  Chrome,  by  boiling 
together  dry  (jnromic  Acid  with  an  excess  of  Muriatic  Add^ 
and  evaporating  to  dryness  in  a  porcelain  dish ;  in  this  state 
it  was  a  loose  pufiy  rose-ooloured  salt  I  then  powdered  it, 
mixed  it  with  five  times  its  weight  of  Flowers  of  Sulphur, 
put  the  mixture  in  a  bent  glass  tube,  and  gradually  heated 
It  to  whiteness. 

**  At  the  beginning  there  was  ^ven  out  a  little  Sulphu- 
reted  Hydrogen  ana  Muriatic  Gas,  afterwards  came  over 
the  excess  of  Sulphur  with  a  little  rose-coloured  Muriate  ol 
Chrome,  and  at  fast  very  thick  white  vapours  of  a  disa^ree- 
^le  pungency,  which  I  recognised  for  Cnloruret  of  Sulraur, 
made  their  ^appearance,  and  continued  to  the  end  of  ^the 
calcination. 

**  The  bwer  part  of  the  tube  inclosed  a  blackish-grey  9fid 
very  light  mass,  easily  falling  to  powder  on  the  sG^Cest 
pressure,  which  many  expenments  have  convinced  me  h> 
true  Sulphuret  of  Chrome. 

O^tervaiums.  Propertiin  oj  the  Sidphurei,  It  is  blackish  ^rej,  anil 
uoctuoui  to  the  touch,  leaving  on  paper  black  shiniiag  streaks,  lilce  black- 
lead*  When  hrated  to  cherry-red  in  a  small  platina  crucible  it  burns 
like  pyrophorus,  giving  out  a  strong  Sulphureous  sdm11»  and  leaving  a  very 
deep  green  oxyd  of  chrome.  Nitric  acid,  even  when  heated,  has  no 
sensible  action  on  this  Sulphuret ;  but  nitro-muriatic  acid  changes  it  to 
sulphuric  acid,  and  gieen  muriate  of  chrome." 

CCXLT. 
MxaCURT    TA&VISBSD 

bg  SuJpkureUed  Hjfdrogen  Ooi. 

Into  a  phial  containing  Water  idopregnated  by  Si:dtAii^ 
retted  Hydrogen  Oas  (Harrow^te  Water,y  pour  a  oram 
of  Mercury,  and  shake  the  phial.  The  M^Tcury  will  be 
rendered  completely  black  in  a  few  minutes,  being  converttfl 
into  the  state  of  Sulphuret 

Ofctersa<wi>    A  similar  phsBMnenon  will  take  piaoe^  if  siivw  be  mb* 
'  in  this  water* 
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White  Oxide  of  Lkad  tabmsued 
by  Sulphuretted  Ht/drqgrit  Gus. 
If  s  piece  of  Wood,  pmntcd  white,  be  moUtened,  and 
Sulphuretted  Hvdrt^D  Gas  be  atade  to  play  upon  it  from 
■  bladder,  it  will  instantly  turn  black.  The  £amee^«ct  will 
take  place,  if  a  piece  of  painted  wood  be  immersed  in  water 
impregnated  with  thii  Gas. 

CCXLVIl. 

Wateb  Fobmed  by  the  Decomfositiok 
of  Atmospheric  air ;  during  the  Combustion  of  By- 
drogtn  Gas. 
Hold  a  small  glass  jar  over  a  Btream  of  inflamed  HydtogCD 
Gas  iBsuins;  from  a  brass  or  glass  tube  fixed  in  tbe  oork  of 
a  vessel  .where  Hydrogen  Gas  is  generated.     The  rides  of 
the  jar  will  in  a  f«w  minutes  be  clouded  with 
oondensed  vapour  formed  by  an  uiuon  of 
the  Oxygen  of  the  Atmospheric  air,   and  £•/ 
the    Hydrogen  which   undergoes  combus- 
tiop.      If    the    combustion    is  kept    up, 
drops  of  water  will  be  seen  to  trickle  down      I 
die  ndes  of  the  jar.     Annexed  is  a  £gure 
of  the  necessary  apparatus  :  bijt  the  expe- 
riment may  be  pcribrmed  by  holding  a  glasn 
jar  over  one  of  those  Gas-light  tubes  which 
an  fixed  on  shop  counters. 

Otiertationt,  This  ezpeiinient  xbowi  tha  necetiit^  of  having  a 
cUmuey  to  'carry  off  the  amieouB  Tapour,  where  the  gu  ligbti  are 
famed  in  ihopt,  &c.  esfwdaUf  in  tbme  of  ironnuuijcers  and  cutlNS. 

CCXLVIII. 

Pke7a.batiom  of  Hydbiodic  Actc. 
Make  a  Solution  of  Iodine  in  water,  and  pour  into  it, 
water  impregnated  with  Sulphuretted  Hydrogen  Gas  as 
long  as  a  precipitate  of  Sulphur  fails  down.  Here  the 
Hyart^n  and  Iodine  combine,  setting  the  Sulphur  free. 
Tne  Saution  is  now  to  be  ponred  into  a  Retort  placed  in  a 
sand  bath  ;  and  a  gentle  heat  kept  up  to  evaporate  the  excess 
cf  water ;  this  heat  should  not  cxcci'd  iiW°  or  £50°,  as,  at 
^^  little  above  that,  the  Acid  ^tself  is  rendered  volatile.  Pre- 
serve it  in  a  well  stt^ped  pbud. 
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.  Oitervatioiu,  If  a  quantity  of  tulpburetted  hydrogen  gas  be  pasKd 
through  a  Bolution  of  Iodine  m  water^  as  long  as  sulphur  is  precipitated, 
hydiiodic  acid  will  be  obtained.  Evaporation,  in  order  to  condense  the 
acid  it  here  likewise  useful 

CCXLIX. 
OxiDAtlOM  OF   MeTALB9 

by  Decomposition  of  Atmospheric  Air. 

Expose  a  small  piece  of  Metallic  Manganese  to  the  action 
of  a  moist  atmosphere.  In  a  short  time,  this  metal  will  lose 
its  lustre,  and  become  covered  by  a  coat  of  black  Oxide.  If 
left  for  a  day,  the  whole  will  be  Oxidised,  and  consequently, 
losing  its  tenacity,  will  crtimble  to  pieces.  Similar  pheno- 
mena will  take  place,  and  in  less  time,  if  Sodium  or  rotaa- 
linm  are  exposed  in  the  same  way ; — these  metals  being 
converted  into  Soda  and  Potass,  which  substances  are  in  the 
state  of  Oudes. 

Ohuroaiiont,  Metallic  oxides  are  compounds  of  metals  with  oxygen. 
Th<nr  are  aenerally  in  the  state  of  powders  of  various  colours.  The 
alkalies  and  earths  were  considered  simple  bodies  until  the  interesting 
experiments  of  Sir  H.  Davy  proved  them  to  be  oxides  of  peculiar 
metals.  The  strong  affinity  which  exists  between  some  metals  and 
oxygen,  enables  them  to  decompose  atmospheric  air  at  common  tempe- 
ratures, and  consequently  they  afti-act  the  oxygen  to  thetoselves.  There 
are  many  metals,  however,  wmch  cannot  decompose  atmospheric  air  until 
their  temperatures  are  considerably  raised,  and  it  requires  the  powerful 
aid  of  electricity  and  galvanism  to  oxidise  a  few  of  them.  Lead  in  a. 
state^of  fusion  is  readUy  os ' " 


CCL. 

Decomposition  of  Water, 

hy  Red  hot  Iron, 

Plunge  .a  red  hot  poker  into  a  vessel  containing  water:; 
Hydrogen  Gras  will  arise  from  the  vessel :  clouds  of  steam 
will  also  arise.  Here  the  Iron  at  a  red  heat  has  more  affinity 
for  Oxygen  than  Hydrogen  has  in  its  usual  state  of  combi- 
nation ;  consequently  the  Metal  is  oxidised  whilst  the  Hy- 
drogen is  set  free. 

CCLI. 

Slow  decomposition  of  Water  by  Iron-filings. 

Put  some  Iron-filings  in  a  saucer,  moisten  them  with 
water,  and  put  the  saucer  under  a  bell-glass.  If  in  a  few 
days  the  glass  be  examined,  it  will  be  found  to  contain 
Hydrogen  Gas.    Here  the  Iron  has  been   oxidised  by  the 
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Oxygen  of  the  Water ;  ooniequently  the  Hydrc^n  if  set 
free. 

CCLII. 

One  Mstal  uay  be  oxidised  at  tub  sxpence 

Of  anoiher. 

Put  into  a  retort  two  ounces  of  Iron-filings  and  two 
ounces  of  red  Oxide  of  Mercury ;  Ayb  sa£Bdent  heat  for 
the  distillation  of  the  Mercury,  it  wiU  pass  over  in  its  pure 
metallic  state.  Here  the  Mercury  at  a  certidn  heat  has 
less  affiniW  for  Oxygen  than  Iron-filings,  consequently  the 
Iron  is  len  in  the  retort  in  an  oxidised  state. 

CCLIII. 

MoLYBDic  Acid  deoxidated  by  Tin. 

Immerse  a  piece  or  rod  of  Tin  in  diluted  Molybdic  Acid ; 
a  blue  colour  will  immediately  pervade  the  fluid.  This  is 
owing  to  the  combination  of  a  part  of  the  Oxygen  of  the 
Add  with  the  Tin.  A  part  of  the  Molybdic  Acid  will  con* 
sequently  be  converted  into  the  Molybdous. 

Observation.    A  dmilar  effect  will  be  the  result  of  an  immersion  of 
zinc  in  the  molybdic  acid. 

CCLIV. 

Pbspaeation  of  the  Fueple  Oxide  of  Gold, 

Generally  termed    the   Purple  Precipitate  of  Caesius. 

In  a  solution  of  Nitro-Muriate  of  Gold,  immerse  i^jphite 
of  Tin;  a  purple  precipitate,  which  is  the  Oxide  of  drold, 
will  immediately  take  place  on  it;  wipe  this  off  with  a 
feather ;  and  continue  immersing  the  plate  as  long  as  a  pre* 
cipitate  takes  place.     Dry  the  Oxide  and  preserve  it 

Observation.  In  this  experiment  the  nitro-muriatic  acid  inr  seizing 
upon  the  tin  deposits  the  gold  upon  it ;  thereby  shewing  that  a  greater 
affinity  subristed  between  the  acid  and  the  tin,  than  between  the  acid 
and  the  gold. 

CCLV. 

Decomposition  of  Metallic  Sulphurets. 

By  the  intervention  of  heat,  one  metal  may  combine  with 
Sulphur  by  robbing  another  of  it 

rut  into  a  retort  equal  weights  of  Vermillion  (Sulphuret 
of  Mercury)  and  Iron-filines;  apply  considerable  heat: 
pure  Mercury  will  be  distill^. 
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Ohtervaiitm.  Here  at  an  elerated  temperature  sulphur  evinces  greater 
affinity  fqr  iron  than  for  mercury ;  consequently,  the  mercury  will  be 
restored  to  its  metallic  state,  whilst  sulphuret  of  iron  will  be  found  iii 
the  retort, 

CCLTI. 

CoMPAEATivs  Affinity  of  seybkal  substances  foe 

Sulphuric  Add.    Ammonia  greater  .than  Iran. 

Prepare  a  solution  of  Sulphate  of  Iron  in  a  tumbler,  and 
drop  into  it  as  mudi  Ammonia  as  will  precipitate  the  whde 
of  uie  oxide  of  Iron.  Here  thiB  superior  afSnity  of  Sul-* 
pburic  Acid  for  Ammonia  is  evident,  and  the  new  formed 
compound  will  be  Sulphate  of  Ammonia,  which  c^staDizes 
in  SIX  sided  prisms.  If  Carbonate  of  Ammonia  nas  been 
used,  the  precipitate  will,  instead  of  the  Oxide,  be  the  Car- 
bonate of  Iron. 

CCLVII. 

Magnesia  gbeatjcb  tram  Ammonia. 

Let  the  precipitate  formed  in  the  last  experiment,  sub- 
side ;  and  pour  off  of  the  supernatant  liquor  into  another 
clean  tumbler.  Now  stir  in  the  liquid  as  much  Carbonate 
of  Magnesia  as  will  be  dissolved.  The  preference  of  Sul- 
phuric Acid  for  Magnesia  will  be  known  by  the  discharge 
of  Carbonate  of  Ammonia  in  the  state  of  Gas.  Sulphate 
of  Magnesia  will  be  held  in  solution. 

CCLVIII. 

Soda  greater  thai?  Magnesia. 

Into  the  newly  formed  solution  of  Sulphate  of  Magnesia, 
pour  a  solution  of  Carbonate  of  Soda  until  the  whole  of  the 
Magnesia  shall  be  precipitated  in  the  state  of  a  Carboiiafe. 
The  liquid  will  now  be  a  solution  of  SuJphate  of  Soda. 

CCLIX. 

Potass  greater  than   Soda. 

Into  the  solution  of  Sulphate  of  Soda  now  made,  pour  a 
solution  of  Carbonate  of  Potass,  until  effervescence  just 
commences.  Here  the  Carbonic  Acsd  leaves  the  Potass, 
and  the  Soda  combiner  with  it ;  the  Soda  thus  receives  a 
dose  equivalent  to  what  it  lost  to  the  Magnesia,  when  poured 
into  the  solution  of  Sulphate  of  Magnesia.  ^    '* 

ObserwUiont.  Although  in  this  ezpeviment,  no  precipitate  falls  down^ 
still  the  decomposition  of  sulphate  .of  i soda  tak^s  ^lacev    .Thu»  maji:  be 
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knpwn  1^  th«  crjttidlisa^  Of  lulpluite  of  potMf»  and  carbonate  of 
aoda«  Tm  crjstab  of  sulphate  of  po|af9  areof  a  prinnatie  lorm  with. 
mx  sidefy  and  pyramidal  topi. 

The  commencement  of  enerfeacenoe  when  thef  carlnnate  of  potaaa  ia 
poiireA  in,  denoCea  that  the  tbda  ia  eompfetely  saturated  with  carbonic 
ackl,  and  whao  it  cannot  coipbine  wHh  moiOj  thia  acfd  ia  diacharged. 

cclj:. 
Stbontian  greatbe  thak  Potass. 

^Jnto  the  newly  formed  aoluticm  of  Sulphate  of  Potaaa 

Cr  a  aolutioQ  of  pure  Strontian  in  cold  water,  or  of  Car-, 
ate  of  Strcmtian  in  hot  watery  tlie  Sidphuxic  Add  will 
iKna  make  another  changte^  by  leavitig  the  Potass  andwoom** 
hining  with  the  Strcmtisi/  whidi  compound,  when  cold,  (if 
the  adution  baa  bem  hot)  wiii  be  preopitated*  When  crya> 
t^Uised,  Sulphate  of  Strontian  takes  the  form  of  needles 
drottmg  each  other. 

CCLXI. 

Barttbs  greatbb  than  Stboktiak. 

DissolTe  the  last  mentioned  precipitate  in  bciling  water, 
and  pour  in  a  solntion  of  Barytea,  or  Muriate  of  Barytes. 
The  Sulphuric  Acid  will  now  make  one  more  election,  seiz- 
me  on  tne  Barytes,  and  forming  with  it  a  veiy  insoluble 
salt,  the  Sulphate  of  Barytes. 

Observaiiont,  Throughout  the  foregoing  experiments  we  have  seen 
the  comparatiye  affinity  exiating  between  the  different  substances  ope- 
nUed  upon,  for  sulphuric  add.  Ammonia  takes  it  from  oxide  of  iron ; 
magnesia  from  ammonia;  seda  from  magnesia;  potass  from  soda;  atroo- 
iian  from  potass;  and  barytes  from  strontian. 

CCLXII, 

Dbcomposition  ofPbussiatb  of  Iron>(Pru88Iam  Blub) 

By  pure  Pcfiau. 

Put  some  powdered  Prussian  Blue  into  a^  florence  flaak 
containiilg  a  solution  of  pure  Potass ;  plaoe  the  flaak  in  m 
tasA  bath,  or  over  a  lamp.  When  futered,  the  soIutitMi 
win  be  quite  clear  being  Pruasiate  of  Potass.  Oxide  of 
Iron  will  remain  on  the  filter.  Here  by  decomposition,  the 
Pruasiate  of  Iron  loaea  its  blue  colour. 

ccLxiir. 
Droomposition  of  Gallate  of  Iron* 
(common  Writing  Ink)  by  Potass. 
Into  a  aolution  of  Gallate  of  Iron,  pour  a  solution  of 


Potass ;  the  intense  black  ixAaat  will  disappear  gr^atfjr^  If 
a  paper  written  updti  be  immersed  into  a  solution  of  Potass 
tbc  letters  will  be  almost  effiioed.  But  if  the  paper  be  after- 
wards dipped  in  a  Gallic  infusion,  the  black  colour  will  be 
rcfftoved ;  the  same  will  happen  if  the  infusion  is  added  to 
the  decomposed  Ink. 

ccLxrv. 

Chakge  of  coloue  pnonncBi)  by  tub  actiok  of 

Potass  on  the  Nitrate  of  Cobalt, 

I  Pour  a.dram  of  Nitrate  of  Cobalt  into  a  small  phial  con- 
tinning  an  ounce  of  a  solution  of  pure  Potass.  The  Oxide 
of  Cobalt  will  be  precipitated  of  a  blue  colour.  If  the 
phial  be  now  corked,  the  blue  colour  will  disappear,  and  a 
lilac  one  will  succeed  it;  this  will  afterwards  become  lighter, 
or  of  a  peach-blossom  hue;  and  a  light  red  colour  will  finish 
the  numoer  of  changes. 

CCLXV. 

Pbecifitation  of   Oxide  of   Gold  from  the 
NitrO'Muriatic  Solution^by  Potass, 

m 

To  a  solution  of  Gold  in  Nitro-Muriatic  Add,  or  in 
Chlorine,  add  a  solution  of  Potass.  The  predpitate  which 
falls  down  will  be  of  a  dark  brown  colour.  Tne  superna- 
tant liquid  will  be  Muriate  of  Potass.  Filter  the  whole  and 
4ry  the  precipitate  gently.     Preserve  this  Oxide  in  a  phial. 

CCLXVl. 

Preparation  of  Green  Oxide  of  Nickel. 

Dissolve  three  or  four  drams  of  Nickel  in  some  diluted 
Nitric  Acid.  When  perfectly  dissolved,  pour  in  a  solution 
of  Potass.  A  beaulirul  ^reen  precipitate,  which  is  the  Ox- 
ide of  Nickel,  will  fall  down.  Filter,^  dry  and  preserve  the 
powder.  Here  the  Nitric  Add  leaves  the  Nickel,  and  with 
the  Potass  forms  Nitrate  of  Pota5s,  This  Oxide  is  used 
as  a  pigment 

CCLXVII. 

Precipitation  of  Oxide  of  Tin 

From  the  Nitrate^  by  Potass. 

Into  a  saturated  solution  of  Tin  in  Nitric  Add^  pour  a 
solution  of  Potass.     A  precipitate  of*  yellow  Oxide  of  Tin 
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win  fall  down.  Filter  and  preierve  the  Oxide.  The  ivmain- 
ing  Kquidfby  evaporation^  will  yield  crystals  <if  Nitrate  of 
Potass.^ 

CCLXTIU. 
To  PROCUBB  THE  YSLLOW  OxiDE  OF  PlATIKUM. 

^  Into  a  diluted  solution  of  Muriate  of  Platinum,  pour  a 
little  of  the  Solution  of  Potass ;  a  yellow  precipitate  will 
fall  down :  ttiis  is  Oxide  of  Platinum.  Filter,  dry,  and  pre* 
serve  the  powder. 

Oftf«nwrftbfi«  In  these  precipiutions^  the  adds  evince  a  greater  afll' 
tutj  lor  potass  than  for  the  metals. 

CCLXIX. 
DXCOMFOSITION  OF  MURIATE    OF  AmMOKIA, 

by  pure  Soda. 

To  a  solution  of  Muriate  of  Ammonia,  add  some  caustic 
Soda :  a  pungent  odour  will  be  perceived  i£  the  nose  be  held 
over  the  vessel  in  which  the  action  is  going  on. .  This  ia 
occasioned  by  the  disengagement  of  Ammoniacal  Gas.  In 
this  experiment  the  Muriatic  Add  combines  with  the  Soda, 
whilst  the  Ammonia  escapes.  The  liquid  will  yield  crystals 
of  Muriate  of  Soda. 

Obiervaiimu  A  similar  result  will  alio  take  place  with  lime.  To  a 
Rolutioii  of  muriate  of  ammonia  hi  a  wine-glass,  add  some  lime-water. 
The  lime  will  combine  with  the- muriatic  add,  forming  muriate  of 
lime^  whilst  the  ammonia  will  be  disengaged,  and  made  sensible  to  the 
smell,  if  the  nose  is  held  over  the  glass. 

OCLXX 
To'PBXPAEE  AmMONIUEET  OF  CoFPER.  ^ 

To  a  solution  of  Sulphate  of  Copper^  add  pure  Potass  as 
long  as  Oxide  of  Copper  falls  down :  or  to  a  solution  of 
Nitrate  of  Copper  add  pure  Lime,  or  Lime  water.  lUter 
and  wash  the  predptate.  To  this  Oxide^in  a  Florence 
flask^add  some  pure  liquid  Ammonia ;  and  place  the  flask 
over  a  lamp.  The  Oxide  will  be  dissolved,  and  the  liquid 
will  have  a  beautiful  blue  colour.  This  is  the  AnunoniureC 
of  Copper.  Evaporate  this  solution  gently,  it  will  yield 
beautiful  crystals  of  a  satin  lustre. 

CCLXXI. 

Action  of  Ammonia  on  Sulphate  of  Zinc. 
Pour  into  a  solution  of  Sulphate  of  Zinc,  a  little  pure 
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liquid  Ammonia.  A  white  precipitate  will  instaatly  tak« 
ptace,  which  will  however  be  almoft  as  inftantly  diwolTedL 
This  precipitate  will  pervade  the  fluid  Tike  an  evaneaoeiit 
cloud. 

CCLXXII. 
DXCOMPOSITJON  or  NlTUATE  OF  NiCKEL  BT    AmMONIA. 

Poui*  sbiiiift  pat^  liquid  Ammonia  into  a  solution  of  Ni- 
trate of  Nickel;  a  Hue  precipitate  of  Ammoniuret  of  Nickel 
will  fail  down ;  care  must  be  taken  not  to  add  too  mudi 
Ammonia,  as  the  precipitate  majf  be  re-dissolved.  T^i*  P^^ 
apitate  will  in  a  little  time  turn  to  a  beautiful  light  purple, 
and  from  that  to  a  violet  colour.     If  a  very  diluted  add  be 

J>oured  over  it,  it  will  resume  its  grass  green  colour  as  be- 
bre  precipitation.  Ammonia,  from  this  property  of  changing 
colour,  wnen  combined  with  the  Oxide  of  Nickel,  is  an  ex- 
cellent test  for  any  of  the  salts  of  that  metal. 

CCIiXXIII. 

Precipitation  of  Silex  feom  Silicatsd  Plitoric  qas* 

Prepare  a  jar  of  Silicated  Fluoric  Gas  over  water,  leav- 
ing about  half  a  pint  of  water  in  the  jar.  Cork  it  well 
under  water,  and  Jay  it  aside,  or  agitate  it  so  as  to  cause  an 
absorption  of  the  gas,  which  will  quickly  take' place.  When 
the  whole  is  absorbed,'  pour  half  an  ounce  of  the  im- 
pregnated fluid  into  six  or  eight  drams  of  pure  water  of 
Ammonia ;  a  white  precipitate  of  pure  Silex  will  fall  down. 

CCLXXIT. 

Decomposition  of  Nitratk  of  Copper  by  Lime  ; 

Forming  Oxide  of  Copper ^or  Blue  terdttter. 

To  a  solution  of  Nitrate  of  Copper,  add  Lime  or  Lime;- 
water  as  long  as  any  green  precipitate  falls  down.  Filter 
the  solution  and  dry  the  precipitate ;  which  must  be  ground 
and  kept  quite  free  from  dust.  The  green  colour  will  by 
this  time  be  converted  into  a  beautiful  blue. 

■ 

CCLXXV. 

Precipitatiok  of  Gelatine  from  its  solution. 

By  Alcohol, 

Pour  two  drams  of  pure  Alcohol  into  a  wine-glass  con- 
taining four  drams  of  melted  Size  :  an  immediate  precipitate, 
or  rather  coagulum,  of  Gelatine  will  be  formed.     Here  the 
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affinity  of  the  Alcohol  for.  the  water  prevails  over  that  of 
the  Geltitine  fear  the  water.  (Consequently  the  supernatant 
liquid  will  be  diluted  Alcx>holy  or  spirit 

CCLXXTI. 

DBCOHPosiTioi^r  OF  Milk  bt  Alcohol. 

If  one  ounce  of  Alcohol  is  poured'  into  fiaflp  a  j^nt  of 
milk,  the  latter  will  be  decomposed,  and  a  copious  white 
precipitate  will  fall  down.  Here  the  Alcohol  combining 
with  the  water,  the  Albumen  and  oil  fall  down  in  the  state 
of  curd. 

cclxxvii. 

Decomposition  of  Nitbo-Mubiate  of  Gold 

Bjf  EAer:  or  to  prepare  an  Ethereal  Solution  of  Gold. 

Pour  one  ounce  6f  the  solution  of  Nitn>-Muriate  of  Gold 
into  a  graduated  glass ;  and  over  it  three  drams  of  Sulpha^ 
ric  Ether :  stir  the  two  liquids  with  a  glass  rod,  so  that 
intimslte  combination  may  take  place*  Let  the  -  fluids  vest 
for  two  01  three'minutes,  covered  over  to'  prevent  evespontm 
tion;  the  Ether  from  its  lightness  will  occupy  the  upper 
part  of  the  glass,  and  may  he  gently  poured  otf'  into  a  phial 
for  use.  This  pbial  should  have  a  ground  stopper,  round 
which  a  piece  of  leather  is  to  be  firmly  Ued. 

^  CUervaticnt,  In  this  exDerimeiit  the  ether  itaelf,  a  remarkably 
.light  subttancQf^  combines  wiUx  a  heayy  metal,  or  rather  the  oiide  of  the 
metal  which  it  detaches  from  its  former  solvent  and  bean  to  the  tO{). 
This  is  aceounted  ibr  by; the  very  i^inute  portion  ,of  gold  which  hift 
been  held  in  solution  by  one  ounce  of  the  diluted  mvrUtic  ax;id;.  cgu- 
sequently  the  specific  gravity  of  the  ether  must  be  very  little  increased; 

ccLxxvm. 
Ethereal  solution  of  Platinum. 

# 

Into  one  ounce  of  the  solution  of  Muriate  of  Platinum, 
pour  three  drams  of  Sulphuric  Ether,  proceed  in  all  other 
respects  as  in  the  preparation  of  tlie  Ethereal  solution  of 
Gold,  in  the  last  experiment. 

CCLXXIX. 

PaEciPiTATioN    OF   Sulphur  from   Sulphurized 

Alcohol^  hy  Water, 

Into  a  wine-glass  of  distilled  water  pour  a  little  Sulphu- 
rized Alcohol :  an  immediate  precipitation  of  Sulphur  will 
take  place  from  the  greater  afBnity  existing  between  Alcohol 
and  water  than  Alc^ol  and  Sulpliur. 
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CCLXXX. 

Decompositiok   of   Resivous  Tinctubes  by  Wateb 

Pour  half  an  ounce  of  Compound  Tincture  of  Bensoin, 
Tincture  of  Kino,  or  of  any  other  resinous  Tincture^  into  a 
wineglass  full  of  -vrater.  A  very  flooculent  and  abundant  pre* 
dpitate  of  the  Resin  will  take  place,  the  Alcohol  having 
uidted  *wkh  the  water,  for  which  it  had  greater  affinity, 
than  for  the  Resin* 

ecLxxxt. 

Decomfositiok  of  ▲  SoLUTtoK  OF  Camphor  in  Alcohol, 

By   Water. 

Pour  half  an  ounce  of  the  Alcoholic  solution  of  Cam- 
phor into  a  drv  wine-glass ;  and  add  nearly  the  same  quan- 
tity of  dear  water  to  it  The  mixture  will  immediatdy 
become  quite  turbid,  and  of  the  appearance  of  curdled- 
milk :  bemg  an  opaque  fluid  pioducea  by  the  mixture  of 
tFO  transparent  ones.  Here  the  wat^  seizes  upon  the 
Alcohol  and  ptedpitates  the  Camphor  in  the  torm  of 
white  flodcs. 

CCLXXXII. 

PBEcrrrrATTON  of  White  Oxide  of  Antimokt 

From  ihe  MuriaUf  by  Water^ 

.  Into  a  solution  of  Muriate  of  Antimony,  pour  some  dis- 
^led  water:  the  white  Oxide  will  be  precipitated.  Here 
the  add  evinces  a  greater  affinily  for  water  than  for  the 
metallic  Oxide* 


M\Al 


ccLxxzm. 

Decomposition  of  Nitbate  of  Bishutr 

By  Water;  or  the  preparation  of  Pearl  White. 

Pour  some  distilled  water  mto  a  solution  of  Nitrate  of 
Bismuth  as  long  as  precipitation  takes  place ;  filter  the  so- 
lution, and  wash  the  precipitate  with  distilled  water  as  it  lies 
on  the  filter.  When  properly  dried,  by  a  gentle  heat» 
this;powder  is  what  is  generally  termed  Pearl  mite. 
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CHAPTER  VII. 


EXPERIMENTS  ON  COMPOUND,  OR,  DOUBLE,  AFFINITT. 


JLIOUBLE  Affinity  is  that  mutual  action  which  is  indu- 
ced between  the  component  substances  of  two  compound 
bodies,  when  these  are  by  any  means  brought  into  contact 
with  each  other.  In  such  cases,  each  compound  body  is 
decompoied;  but  two  other  bodies  are  immediately,  formed 
of  their  constituents,  cfiffering  essentially  from  those  8ub> 
mitted  to  experiment. 

Decomposition  takes  place  when  a  compound  body  is 
divided  into  two  or  more  simple  ones  ;  thus,  water  may  be 
decomposed  and  resolved  into  its  essential  parts ;  viz,  Uxy« 
gen  and  Hydrogen. 

Beoomposition  takes  place  when  two  or  more  bodies  are 
made  to  unite  by  chemical  affinity,  and  to  form  some  other 
substance  different  from  those  employed  in  the  recomposi- 
tion:  thus,  by  certain  methods,  Oxygen  and  Hydrogen 
may  be  made  to  unite  in  such  proportions  as  to  form  water 
a  substance,  totally  different  from  the  nature  of  either ;  for 
the  constituents  are  goieouij  and  the  compound  liquid.  By 
experiments  in  both  ways,  then,  we  must  be  satisfied  that 
Water  is  a  compound  of  Oxygen  and  Hydrogen^  In  the 
same  way  all  otner  compound  substances  may  oe  decompo- 
sed and  recomposed.  The  following  examples  wiQ  illus- 
trate thb  mode  of  action. 

cclxxxiy. 

Mutual  decomposition  of  Carbonatx  of  Soda, 

And  Muriate  of  Baryies. 

Pour  a  little  of  the  solution  of  Carbonate  of  Soda,  into 
a  solution  of  Muriate  of  Barytes  in  a  wine  ^lass.  Here 
a  mutual  decomposition  takes  place ;  and  Carbonate  of  Ba- 
rytet  and  Muriate  of  Soda  will  be  formed.    The  Muriate 
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of  Soda  will  be  held  in  solution^  and  may  be  crystallized 
into  that  salt  known  by  the  name  of  Tcik  Salt :  whilst 
the  Carbonate  of  Barytes  is  precipitated  in  a  very  heavy 
white  Powder. 

Observation.  A  siinilar  action  will  take  place  between  sulphate 
of  soda  and  muriate  of  bai^tes. 

CCLXXXV. 

Mutual  decompobition  of  Nitrate,  or  Muriate 
Of  Cobaity  and  Carbonate  of  Potass. 

Into  a  solution  of  Muriate  of  Cobalt,  pour  some  of  the 
solution  of  Carbonate  of  Potass,  mutual  decomposition  will 
take  place,  and  a  precipitate  of  a  most  beautiful  light  violet 
colour  will  fall  down.  This  .precipitate  will  in  a  short  time* 
change  to  a  full  violet  hue. 

ccLxxxvr. 

> 

Sulphate  of  Magnesia  and  Carbonate  of  Potass^ 

Pour  a  solution  of  Carbonate  of  Potass  into  a  tumbler, 
containing  a  solution  of  Sulphate  of  Magnesia.  A  white 
precipitate  of  Carbonate  of  Mamiesia  will  fall  down,  as  the 
Salts  continue  to  decompose  eacn  other. 

Obtervaiion.  Here  the  potass  quits  the  carbonic  acid  from  its  greater 
affinity  for  sulphuric,  acia,  and  thus  sulphate  of  potass  is  formed  and 
held  m  solution ;  on  the  other  hand,  the  carbonic  acid  unites  with  the 
magnesia  and  fails  down  with  it 

cclxxxvii. 

Carbonate  of  Potass  and  Sulphate  of  Iron. 

Pour  some  of  the  solution  of  Carbonate  of  Potass  into  a 
solution  of  Sulphate  of  iron  in  a  wine  glass.  A  mutual 
decomposition,  by  double  affinitVtWill  immediately  take  place, 
when  Sulphate  of  Potass  will  be  held  in  solution,  and  Car- 
bonate of  Iton  will  be  precipitated. 

Obiervaiiofu  If  a  solution  6f  pure  potass  be  used  instead  of  the 
carboQ^ie,  oxi4e  of  iron  wUl  be  precipitated,  whilst  sulphate  of  potass 
remains  in  solution. 

cclxxxviii. 
Chromate  of  Lead  and  Carbonate  of  Potass  ; 
Or  the  preparation  of  Chromate  of  Potass. 

Pulverize  four  ounces  of  the  Siberian  Chromate  of  Lead 
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Ore,  which  is  of  a  reddish  colour,  put  it  into  a  flask  or 
other  glass  vessel,  and  pour  over  it  a  solution  of  eight  ounces 
of  Canx)nate  of  Potass  in  a  pound  of  Water :  set  the  vessel 
over  a  lamp  and  let  it  boil,  as  long  as  Carbonate  of  Lead 
fidls  down.  Filter  the  whole^  and  preserve  the  solution 
of  Chromate  of  Potass  in  a  stoppered  bottle. 

Ohervotiotu  This  salt  is-  not  only  use  Ail.,  as  a  test  for  metallic 
solutions,  but  affords  the  most  brilliant  results  in  precipitating  the  me- 
tals  in  combination  with  itselfj  whereby  pigments  of  unrivalled  beauty 
and  great  variety  are  obtained. 

CCLXXXIX. 
NiTSATB   OF   COVTKH   A>ND  ArSBNIATB   OV   PoTASS; 

Or  the  preparationof  Arseniate^Goppery  commonly  calkd 

ScheelepBGreen, 

To  a  solution  cf  Nitrate  of  Copper^  add  a  'solution  of 
Arsemate  of  Potass.  The  fluid  wyl  be  of  a  beautiful  in- 
tense green  colour,  having. an  abundant  precipitate  of  Arse- 
niate  of  Copper.  Filter  the  whole,  and  wash  the  precipi- 
tate. A  sohition  ef  '  Nitrate  6f  Potass  wiS  pass  through  uie 
flltor,  and  may  be  crystallized* 

ccxc. 

CUBOMATB  OF  PoTASS   AND   A.C  STATE  OF   L^AD;   OE,, 

The  preparation  of  Chromate  of  Lead. 

To  a  solution  of  Acetate  of  Lead,  add  a  solution.of  Chro- 
mate of  Potass  as  long  as  predpitation  takes  place.  Here 
a  double  decomposition  is  induced,  whereby  Acetate  of  Po- 
tass is  held  in  solution,  and  Chromate  of  Lead  is  predpitated. 
Tlussalfis  of  a  most  beautiful  orange  colour,  and  is  used 
m  painting. 

ccxcx. 

Nitrate  OF  Bismuth  and  Chbomate  of  Potass; 
Or^  the  preparation  of  Chromate  of  Biemuth. 

To  a  solution  of  Nitrate  of  Bismuth,  add  a  solution  of 
Chromate  of  Potass,  as.  long  as  a  lemon  coloured  precipitate 
falls  down.  This  is  Chromate  of  Bismuth ;  Nitrate  of  Po- 
Will  be  jield  in  Solution. 
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CCXCXL 

Chbomatb  of  Potam  and  Sitlphate  of  Zinc;  or. 
The  preparation  of  Chromate  of  Zinc, 

Add  a  solution  of  Chromate  of  Potaas,  to  a  solution  ot 
Sulphate  of  Zinc,  as  long  as  n  predpitate  falls  down.  This 
precipitate  which  will  be  of  a  bright  ydlow  colour,  is  Chro- 
mate of  Zinc,  Sulphate  of  Potass  will  be  held  in  solution. 

ccxaii. 

NlTBATB   OF  SiLYEBr  AND   ChROMATE   OF  PoTASS  ; 

Or  the  preparation  of  Chromate  of  Silver. 

Into  a  solution  of  Nitrate  of  Silyer,  pour  a  solution  of 
Chromate  of  Potass;  Chromate  of  Silver  and  Nitrate  of 
Potass  will  be  formed  by  double  affinity  and  decomposition. 
The  last  will  be  held  in  solution,  whilst  the  first  is  precipi- 
tated* This  precipitate  is  of  a  most  beautiful  red  calour^ 
posvessing  the  orilliancy  of  Carmine* 

CCXCIT. 

Chroicatx  of  Potass  and  Niteate  of  Mercuey  ;. 
Or  (he  preparaiion  cf  Chromate  of  Mercury. 

Pour  a  solution  of  Chromate  of  Potass  into  a  solution 
of  Nitrate  of  Mercury.  Double  decomposition  and  recom* 
pontion  will  be  the  consequence. '  Chromate  of  Mercury  an 
mtensely  red  and  beautuul  salt  like  Vermillion,  will  be 
precipitated^  whilst  Nitrate  of  Potass  b  held  in  solution. 

ccxcv. 

Prussiate  of  Potass  and  Carbonate  of  Iron. 

Dissolve  some  Carbonate  of  Iron  in  a  glass  of  water, 
(or  take  some  mineral  water  impregnated  with  this  salt,) 
and  pour  in  gradually^  a  solution  of  Prussiate  of  Potass. 
The'  Prusdc  Add  will  leave  the  Potass  and  attach  itself  to 
the  Iron,  settin^the  Carbonic  Add  free,  which  in  its  turn 
seizes  upon  the  Potiiss.  The  colour  of  this  mixture  will  be 
blue  ;  Prussiate  of  Iron  (Prussian  Blue)  bdng  held  in  solution. 

ccxcvi. 

Sulphate  of  Ieon  and  Prussiate  of  Potass 

Or  ihe^  preparation  of  Prtueian  Blue, 

If  a  solution  of  Sulphate  of  Iron,  is  made  in  a  tall,  beer 
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glass,  and  a  solution  of  Prussiate  of  Potass  dropped  into  it, 
a  Tery  beautiful  jblue  colour  will  be  produced,  this  may  be 
much  heightened  by  pouring  in  more  until  idl  the  Iron  is 
taken  up.  Here  tne  Prussic  Acid  leaves  the  Potass,  and 
seizes  upon  the  Iron,  forming  Prussiate  of.  Iron,  whilst  the 
Potass  m  its  turn  is  taken  up  by  the  Sulphuric  Add,  form- 
ing Sulphate  of  Potass.  In  this  way,  tne  least  portion  of 
Iron  may  be  detected  in  any  solution. 

CCXCVII. 

Variation  as  a  Sympathetic  Ikk. 

If  a  letter  be  written  with  a  solution  of  Sulphate  of  Iron, 
the  inscription  will  be  invisible ;  but  if  it  be  afterwards  rubbed 
over  by  a  feather,  dipped  in  a  solution  of  Prussiate  of  Po» 

taas^  it  will  appear  oi  a  beautiful  blue  colour. 

>  «      • 

»  »  .  •  » 

ObservaHons,  The  following  mode  of  manu&cturiiig  prussian  blue, 
on  a  large  scale,  is  described  in  the  Joumai  de  Physique :  it  is  of  Ger« 
uian  iiiFeutlon. 

Any  quantity  of  horns  and  boofi  is  to- be  mixed  with  an  equal  weight 
of  clippings  of  leather,  and  the  whole  submiUed  to  distillation  in  a 
lirg^  iron  iretort,  fixed  in  a  reverberatory  furnace ;  tiie  oil  and  impure 
ammonia,  resulting  from  this  process,  are  collected  in  a  receiver,  and 
the  distillation  is  carried  on  at  a  high  heat^  till  no  fluid  or  vapour  of 
any  kind  come  over— the  oU  and  alkali  are  disposed,  of  to  different 
ntanu&etnrers,  and  lAe  bhck  spongy  eoal  remaining  in  the  retort  t>  the 
onh  part  made  use  cf  in  the  preparation  of  the  Prussian  hlue,     < .  . 

Ten  pounds  of  this  coal,  and  thirty  pounds  of  common  potash,  are 
reduced  together  to  a  coarse  powder,  and  heated  to  redness  in  an  iron 
pot ;  by  dqg[rees  the  mass  is  brought  into  a  state  of  semifusion,  in  which 
tt  is  stdlerra  to  continue  twelve  nours,  when  the  mattier  gives  out  a 
stronff  odour  of  sulphur ;  it  is  then  taken  out  red  hot,  and  thrown  into 
a  boiKr  of  water,  where  it  undergoes  ebullition  for  about  half  an  hour. 
The  dear  liquor  is  separated  by  filtration,  and  the  residue  is  boiled  hi 
iresh  parcels  of  water,  .till  all  the  saline  matter 'is  extracted.  These 
di&rent  lixifla  are  then  mixed  together.  Four  |>ounds  of  alum,  and 
one  and  a  half  of  sulphate  of  iron,  are  dissolved  in  warm  water,  and 
this  solution  is  addeo  to  the  former ;  a  copious  whitish  precipitate  is 
immediately  deposited,  which  being  coUected  and  washed,  acquires,  by 
exposure  to  the  air,  a  beautiful  hkte  colour. 

ANOTBXa  JilTHOD  IS  AS  FOLLOWS  : 

•Six  pounds  of  clif^Ogs  of  leather,  six  pounds  of  hoofs  and  horns, 
and  ten  pounds  of  common  potash,  are  boiled  together  in  an  iron  pot 
to  dryness ;  the  residue  is  then  mixed  with  two  pounds  of  crude  tartar, 
and,  by  means  of  a  strong  fire,  is  brdurfat  into  fuftion.  The  lixiviation  is  - 
conducted  in  the  usual  way,  and  a  solution  of  ^e  pnounds  of  sulphate 
of  iron,  and  fifteen  of  alum  behig  added,  a  precipitate  takes  placc» 
which  is  the  Prussian  blue. 
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ccxcvm. 

Pbhsstatx  ttir  Potam  and  Nitkate  ev  Cofecr. 

Pour  into  a  wine  gbaa  asdution  of  Nitrate  of  Ccxpper^  aad 
add  thereto  a  solution  of  Prusaate  of  Potass :  these  sqIu* 
tions  will  decompose  each  olher  by  douUe  affinity}  and  the 
results  will  be  titrate  of  Potass,  aoid  Prussiate  of  Copper. 
The  latter  of  these  substances  will  give  the  liquid  a  Jighi 
brawn  colour. 

ccxeix. 

Vabxatiqk  Aa  a  SrvPATHBTxc  Ink. 

Write  a  letter  with  a  aotution  of  Nitrate  of  Capper  ;  the 
letters  will  be  inrisiUe)  buA»  if  they  are  rubbed  over  widi  a 
feather,  dipped  in  a  solutioai  of  Prussiate  of  Potass,  the. 
writing  will  be  of  a  livehf  brown  colour. 

ccc. 

MVBVATS  OK  €o»PXR   AND    PBUStlATX  OF    PoTASS. 

Make  a  solution  of  Muriate  of  copper,  and  add  to  it  a 
aolutioti  of  Prussiate  of  Potass;  a  beautiful  light  brown 
pcediatate  will  fall  down.     This  is  the  Prussiate  of  copper ; 
It  ia  to  be  filtered  and  washed.     It  is  said  to  auswer  as  a 
paint 

ccci. 

MvJUATX  ov  Titanium  and  Prussiatk  ov  Potass. 

Into  a  Wine  glas8»  containing  a  Solution  of  Muriate  of 
Titaniums,  pour  a  Solution  of  Prussiate  of  Potass,  The 
liqmi  wi&  isstently  asaume  a  beautiful  green  ccdour,  which 
is  occasioned  by  Prussiate  of  Titanium  beii^  poecipitale^ 
Muriate  of  Potass  is  held  in  Solution.  r 

CCCH. 
VARIATiaM  AS   A  SyKPATSXTIC   InK. 

Write  a  letter  with  a  Sohition  of  Muriate  of  Titanum ; 
the  letters  will  be  invisible^  but  if  they  are  rubbed  over  with 
a  fettdwf  dipped  in  a&olution  of  Prussiate  of  Potass,  they . 
will  aemime  a  vety  beautiful  green  colour  which  is  the  Pnui>» 
siciteof  Titanium. 
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CCCIII. 

PiussiATE  OF  Potass  and  Nitrate  of  Bismuth. 

Whea  a  Solution  of  one  of  the^^  Salts  is  poured  into  thjat 
of  the  other  in  a  ff)a«s,  a  very  fine  yellow  colpur  will  be 
produced ;  which  is  me  Prussiate  of  Bismuth,  in  a  state  of 
precipitatioo.  In  this  experiment  the  Nitric  Acid  leaving 
the  JBi$muth  attaches  itselt  to  the  Potass,  (for  which  its  aflu 
nity  m  greater)  fonaing  Nitrate  of  Potass :  whilst  the  Bis* 
matb  it  taken  up  by  the  Prassic  Acidy  forceing  Prussiate  of 
ranmitii. 

ccciv. 

Vj^ni/LTiQ^  AS  ^  Sympathetic  Ink. 

Write  a  letter  with  a  Solution  of  Nitrate  of  Bismuth : — 
the  letters  will  be  invisible.  If  a  feather  «be  now  dipped  in 
a  S<dut}on  of  Prussiate  of  ^  Potass,  and  rubbed  over  tlie 
Paper,  tbe  writing  will  appear  of  a  beautiful  yeUow  colour, 
'       ^  by  a  formation  of  Prussiate  of  Bismuth. 


cccv. 

SuLrHATE  OF    IbON   AND   ACETATE   OF    LeAD. 

fnto  a  Solution  of  Sulphate  of  Jron,  pour  another  Solu- 
tA!9.n  of  Acetate  of  Lead  as  long  as  a  precipitate  continues 
to  fiJl  down.  This  precipitate  is  Sulphate  of  Lead ;  whilst 
the  liqyid  is  a  Solution  of  Acetate  of  Iron.  The  latter 
Salt  is  much  used  by  Dyers  and  Calico-printers. 

cccvi. 

Phosphate  of  Soda  and  Sulphate  of  Ibon. 

To  a  Solution  of  Sulphate  of  Iron,  add  one  of  Phoe* 
phate  of  Soda,  until  no  more  precipitate  falls  down.  Thi? 
precipitate,  which  is  of  a  bluish  colour,  is  Phosphate  of 
Iron,  a  Salt  lai^y  used  m  Medicine.  The  supernatant 
liquid  IS  a  Solution  of  Sulphate  of  Soda,  which  may  be 
crystallized  after  the  liquid  is  filtered. 

cccvn. 
Acetate  of  Leap  a^d  SuXiPHats  of  Alumine. 

Pour  into  a  tumbler  eontaiaiM  a  Solution  of  Acetate  of 
Lead ;  some  of  the  Solution  cc  Sulphate  of  AkiQiine  and 
Potass,  or  Sulphate  ef  Alumine  and  Ammonia,  as  long  as 
any  precipitate  falls  down.  This  precipitate  will  be  Sulphate 
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of  Lead ;    Acetate  of  Alumine  will  be  held  in  Solution. 
Thin  substance  is  a  mordaunt  of  great  use  in  dyeing. 

Observations,  The  sulphate  of  alumine  and  potacs,  or  sulphate  of 
alumine  and  ammonia  (common  alum,)  although  not  in  the  list  of  Expe- 
riments on  the  Preparation  of  Salts,  is  a  very  useful  compound.  It  is 
manufactured  on  a  large  scale  in  Scotland. 

Alum  is  u.^ed  as  a  mordaunt  for  filing  vegetable  colours  on  cloths. 
It  is  also  used  in  tanning.  Paper  impregnated  with  a  solution  of  It,  U 
rendered  rather  incombustible ;  the  same  takes  place  when  wood  is  sa- 
turated by  it.  It  is  us«'d  by  tallow  chandlers  to  narden  their  tallow,  ft 
is  also  used  with  a  precipitate  of  silver,  in  silvering  copper,  brass,  && 
As  an  astringent  it  is  used  in  medicine,  and  in  a  burnt  state  as  a  caustic 
to  remove  fungous  excrescences. 

cccnii. 

AcTioir  OF  Htpo-Sulphitb  or  Ammonia 
On  Muriate  of  Siher. 

When  Hyposulphite  of  Ammonia  is  poured  on  Muriate 
of  Silver^  it  oissolves  it ;  and  if  into  the  saturated  Solution 
Alcohol  be  poured,  a  white  salt  is  precipitated,  whidi 
must  be  strongly  expressed  between  olotting  paper,  and 
dried  in  vacuo.  It  is  very  readily  soluble  in  water,  and  it 
extremely  sweet  to  the  taste,  its  sweetness  is  unmixed  with 
any  other  flavour,  and  so  intense  as  to  cause  pain  in  the 
throat.  One  grain  of  this  Salt  communicates  a  perceptible 
sweetness  to  32,000  grains  of  water.  If  the  Alcoholic 
liquid  be  evaporated,,  thin  lengthened  hexangular  plates  are 
sometimes  formed,  which  are  not  altered  by  keeping. 

Ohtervaiions.  When  the  hyposulphite  of  ammonia  refuses  to  dissolve 
more  muriate  of  silver,  if  aii  additional  quantity  l)e  added,  it  is  rapidly 
convened  into  a  white  crystallized  powder.  It  is  extremely  insoluble 
in  water,  but  readily  and  abundantly  in  ammonia,  forming  an  intenseij 
sweet  solutioni  frum  whicli  an  add  precipitates  it  unaltered,  even  when 
copiously  diluted.  Dried  in  vacuo,,  and  kept  in  a  closely  stopped  vessel, 
it  blackens  and  undergoes  spontaneous  decomposition.  The  phial, 
whenever  opened,  is  found  full  of  sulphurous  add ;  and  when  washed 
with  ammoiria,  a  considerable  residue  of  sulphuret  of  silver  is  left. 
Heat  eOSecU  the  same  change  at  once.     ■ 

CCCIX. 

Decomposition  of  Nitkatb  of  Silvbk, 

bjf  Muriaie  of  Soda. 

To  a  solution  of  Nitrate  of  Silver,  in  half  a  wine  ffiasn 
of  water,  add  some  of  the  Solution  of  Muriate  of  Soda,  a 
white  precipitate  of  Muriate  of  Silver  will  immediately  fall 
down.     Itere  the  Muriatic  Acid  quits  the  Soda  to  unite 
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^th  the  Silver,  whilst  the  Nitric  Acid  attacks  the  Soda. 
The  two  products  are  Muriate  of  Silver  and  Nitrate  of  Soda, 

cccx. 

NiTRO-MURIATE  OF    PlaTINUM, 

By  MuriaU  of  Tin. 

Pour  into  a  diluted  solution  of  Muriate  of  Platinum  in 
a  wine  glass,  three  or  four  drops  jof  the  solution  of  Muriate 
of  Tin«  a  very  beautiful  scarlet  precipitate  of  the  Oxide  of 
Platinum  will  fall  down. 

cccxi. 

NlTRO-MuRXATE   OF    PlATIKUM, 

By  Muriate  of  Ammonia. 

To  a  diluted  solution  of  Muriate  of  Platinum  add  some 
of  the  solution  of  Muriate  df  Ammonia,  an  orange  coloured 
powder  will  fall  down. 

cccxli. 

NiTBO-MuBIATB    OF    PALLADIUM, 

By  Muriate  of  Tin. 

Into  a  solution  of  Nitro-Muriate  of  Palladium,  pour  a 
few  drops  of  newly  made  Muriate  of  Tin :  a  light  brown 
precipitate  will  fall  down.  These  salts  are  considered  good 
tests  for  the  presence  of  each  other. 

CCCXttL 
NiTRO-MvBIATE  OF    GoLD, 

By  Muriate  of  Tin, 

Dilute  some  Nitro-Muriate  of  Grold  in  nearly  a  wineglass 
of  water,  and  drop  in  some  Muriate  of  Tin.  A  very  beau- 
tiful purple  precipitate,  being  the  Oxide  of  Grold,  will  take 
place,  and  wul  soon  fall  to  the  bottom :  drop  in  more  of  the 
Muriate  of  Tin  until  no  further  precipitate  takes  place. 
Filter  the  liquid;  dry  and  preserve  the  powder.  This 
Oxide  of  Gold  is  used  in  the  painting  of  China  ware. 
In  this  experiment  the  Muriate  of  Tin  detaches  the  Muriatic 
Add  from  the  Grold,  which  it  held  in  solution. 
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cccxtv. 

Variation,  as  a   Svmpatuetic  Ink. 

Write  with  the  Nitro-Muriate  of  Gold,  and  brush  the 
letters  over  with  Muriate  of  Tin  in  a  diluted  state.  The 
writing,  before  invisible,  will  now  flppedr  of  an  exquisitely 
beautiful  purple   colour. 

cccxv. 

Muriate  or  Mercury, 

By  Muriate  of  Tin, 

To  a  solution  of  Muriate  of  Mercury  add  a  small  quan- 
tity of  Muriate  of  Tin :  a  black  appearance  will  penrade 
the  whole  lic^uid.  Hence  Muriate  of  Tin  is  a  good  test  for 
this  very  active  poison  (generally  known  by  the  name  of  Cor- 
rb^ive  Subliiiiate).  The  pretipltate  is  a  bktek  Chiade  of 
Mercury. 

Observation.  This  experiment  may  be  varied  as  a  sympathetic  ink; 
proceeding  as  directed  for  other  inks  of  this  description. 

cccxvt. 

DsCOMPOSITfOK  OF  SuLPHURET  OF  PoTASS,  Scc 

By  Muriatic  Add. 

Put  some  sulphuret  of  JPotass,  or  Soda,  irilo  &  retort, 
and  pour  over  it  very  diluted  Muriatic  Acid  :  Sulphuretted 
Ilydrogen  Gas  will  be  disengaged,  and  may  be  received  over 
Mercury  in  a  bell  glass.  When  the  action  ceases  a  small 
portion  of  Sulphur  will  be  precipitated. 

Observations.  Here  the  muriatic  acid  attacks  the  alkali,  forming^ 
muriate  of  soda,  or  potass ;  whilst  tht  watte  is  diecompoied  b^  pait  of 
(he  sulphuret ;  and  thus  the  sulphuAttcd  hydrogen  will  beset  free. 

CCCXVTI. 

Preparation  Oi  Hydro  StLPHiTkBt  of  AMM0)9tA. 

Put  some  pure  solution  of  Amknonia  into  WoolfeV  bottlea. 
Into  the  retort  pour  some  Muriatic  Acid  over  Sujphurct  of 
Potass,  Soda,  or  Iron  The  Sulphuretted  Hydrogen  will  pa3& 
over  and  be  condensed  by  the  solution  of  Ammonia ;  until 
at  last,  the  liquid  will  be  of  a  brownish  yellow  colour :    The 
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process  is  now  complete,  Hydro-Sulphuret  of  Ammonia  bdng 
lormed.     Preserve  it  in  a  well  stopped  phial. 

cccxvtii. 
Preparation  o^  Sxxliphueet  of  Ascvoni a. 

Put  into  a,  e;lass  retort,  half  an  ounce  of  Sulphur,  an  ounce 
of  Muriate  01  Ammonia,  and  an  ounce  of  newly  calcined 
Lime.  Put  the  retort  in  a  sand  bath,  and  apply  heat. 
A  liquid  of  nearly  the  same  colour  as  the  Sulphuret 
of  Soda  wad  Potass  w31  pass  into  the  seteiyer.  Here 
the  Muriatic  Acid  of  the  Mimste  of  Ammoiiia  attaches 
itself  to  the  lime,  leaving  the  Ammonia  finee  to  caaabina 
with  the  Shi^liUT.  The  Miitkte  of  Lime  rtmains  ki  the 
retort  Sulphuret  of  Ammonia  should  be  kept  in  a  well 
stopped  phial. 

Observaiiom,  This  sulphuret,  like  the  other  alkaline  su]phiu«ts>  his 
a  great  affinity  ibr  hydrogen^  witii  wIikIi  k  Amns-SulphureUed  hydrogen 
gas ;  a  verjr  uieiul  test  isr  anetalf  ra  solution.  Accordingly  when  a 
smali  portion  of  the  sulphuret  it  put  into  any  soldlion^  the  water  is 
decomposed^  and  its  oxygen  left  free. 

CCCXIX. 

Prbccfitatiok  of  Sulphuret  of  Lead 

From  the  Acetic  Solutien^  by  Stdphuret  qf  Poiasi. 

Into  a  diluted  Solution  o£  Acetate  of  Lead,  drop  a  small 
piece  of  Sulphuret  of  Potass:  Sul{]^ureltedfifdrogen  will 
be  produced  oy  decomposition  of  the  Water:  this  gas  has  the 
power  of  precipitating  Lead  of  a  black  colour. 


Obt^rvaium-   This  mar  be  varied  by  writing  with  a  ftolution  of  acetate 
' "  _   the  writine 
solution.    The  letters  will  be  black. 


Af  lead,  and  rubbing  the  writinc  orer  with   Yulphuret  of  potass  in 


iCCCXX. 

Decomposition  o^  SuLt>HAtE  of  2i9C, 

By^  Sulphuretted  Sgdrogen  Gas. 

Into  a  sblutton  of  Sulphate  of  Kinc  pour  some  water 
impregmited  fay  Sulphuretted  Hyda^ogen  Gas^  and  stir  the 
mixtujpe.  A  jrdlowiA  white  precipiiate  will  aoon  fall  down. 
Hiis  is  Sulphursft  of  Zinc 

CCCXXT. 

Destruction  of  the  Blub  colour  of  AMMONiumsT 
Of  Coppery  by  Sulphuretted  Hydrogen  Gas. 
Pour  into  a  wine  glass  containing  a  solution  of  Ammo* 
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niurct  of  Copper;  about  two  drami  of  water  impregnated 
by  Sulphuretted  Hydroeen  Gas: — thie  beautiful  blue 
colour  will  disappear,  ana  a  brownish  black  precipitate  of 
Sulphuret  of  Copper  will  pervade  the  fluid. 

CCCXXII. 

PaECfPlTATlON  OF    SULPHDRET  OF    AnTIMONY 

By  Sulphuretted  Hydrogen  Gas. 

Make  a  solution  of  Tartrate  of  Antimony  and  Potaas^ 
by  dissoiWug  twenty  ^;nuas  in  nearly  a  wine-^ass  of  water ; 
and  drop  in  a  small  piece  of  Sulphuret  of  Potass.  A  beau* 
tiful  deep  yeUow  precipitate  will  pervade  the  liquid. 

cccxzur. 

Pbecipitatio^  of  Sulphubkt  of  Tin  from  thk 

Muriaie,  by  Stdphwretted  Hydrogen. 

Into  a  wine  glass  containiiijz  a  little  diluted  Muriate  of 
Tin  throw  a  small  piece  of  Sulphuret  of  Potass.  The 
Sdlphurretted  Hydrogen  formed  ov  decomposition  of  the 
water  will  precipitate  Sulphuret  of  Fin. 

cccxxiv. 

AcTioM  OF  SuLPHuEETTED' Hydrogen  Gas  on  Gold. 

Pass  a  stream  of  Sulphuretted  Hydrogen  Gas  through  a 
solution  of  Gold  in  Nitro-Muriatic  Acid  as  lon^  as  a  mack 
precipitate  continues  to  fall  down :  this  precipitate  is  the 
Sulphuret .  of  Gold. 

Obtertfaiion.  If  the  gold  \n  to  be  again  brought  back  to  its  metallic 
9 tale ;  it  is  only  rei^iiiflte  to  throw  the  sulphuret  into  a  solution  of  caus- 
tic potass ;  where  it  will  fall  down  in  sinaU  grains,  or  it  may  be  put 
into  a  crucible,  or  on  a  hot  iron :  the  sulphur  will  thus  be  sublimed, 
and  the  gold  left  in  the  metallic  state* 

cccxxv. 

Preparation  of  Suluuret  of  Platinum. 

Pass  a  stream  of  Sulphuretted  Hydrogen  Gas  through  a 
solution  of  Platinum  m  Nitro-Muriatic  Acid.  A  black 
precipitate  of  Sulphuret  of  Platinum  will/all  down.  This 
powder  may  be  obtained  free  by  filtration. 

CCCXXVL 

Action  of  Hydro-Sulphurkt  of  AmWokia 
(hi  Jfuriak  of  Mercury. 
Prepare  a  solution  of  Muriate  of  Mercury  in  warm  water. 
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and  add  to  it  a  saturated  solution  of  Hydro»Sulphiiret  of 
Ammonia  in  water ;  a  dirfy  brown  precipitate  will  rail  down ; 
this  predpitate  is  to  be  left  undisturbed;  and  at  the  end  of 
several  days  it  will  be  of  a  bright  red  odour,  having  gone 
through  all  the  stages  of  brown^  yeUorn^  and  red. 

cccxxvii. 

Action  of    Oxt-Nitbate  of    Potass  on 

Oxide  cf  Silver. 

When  a  tube  containing  Oxide  of  Silver  is  dipped  into  a 
solution  of  Oxygenised  Nitrate  of  Potass^  4  violent  efferves- 
cence ensues ;  the  Oziiie  is  reduced,^  the  Silver  is  precipi- 
tated, all  the  Oxygen  of  the  Oxygenized  Nitrate  is  liberated 
alonff  with  that  of  the  Oxide ;  add  the  solution,  containing 
merdy  common  Nitrate  of  Potass,  remains  neutral,  if  it 
was  in  that  state  at  first 

ObtervaHon.  Oxide  of  iiil?er  produces  the  same  effects  on  bxygeni- 
aed-muxiate  of  potass  (Chlorate  of  PotaBi)as  on  the  oxygenized  nitrate. 

cccxxvni. 

Whitb  Oxide  of   Bismuth  BLAckEMSD   bt 

Harrowgak  Water. 

Place  a  little  Oxide  of  Bismuth  on  a  white  dish,  and 
pour  o^er  it  some  Harrowgate-water.  Its  beautiful  white 
cdour  will  instantly  be  changed  to  black.  It  is  the  Sulphu- 
retted Hydrogen  Gias  with  which  the  water  is  impregnated, 
that  acts  thus  on  the  Oxide. 

-Observations.  Inhere  ia  a  curious  anecdote  related  of  the  influence 
of  this  ns  on  the  oxide  of  Bismuth.  It  is  well  known  that  this  oxide, 
under  the  name  of  ptiurl  white,  i§  used  as  a  cosmetic  br  those  of  the 
fair  sex  who  wish  to  become  fairer.  A  lady  thus  painted  was  sitting  in 
a  lecture  room,  where  chemistry  being  the  sulgect,  water  hnpregnated 
with  sulphuretted  hydrogen  gas  (Harrowgate-water)  was  handed  round 
lor  inspectioD.  On  smelling  this  liquid,  the  lady  in  question  became 
suddenly  bUek  in  the  face*  Every  one  was  of  course-alarmed  by  this 
sudden  chemical  dbange ;  but  the  lecturer  explaining  the  cause  of  the 
^htnomenon>  the  lady  received  no  farther  injunr,  than  a  salutary  prac- 
tical lesson  to  rely  more  upon  natural  than  artificial  beauty  in  future. 

COCXXIX. 

Decomposthon  of  Nitaate  of  Bismuth  by 

SvJphuret  of  Potass. 

Pour  into  a  wine-glass  some  diluted  Nitrate  of  Bismuth, 
and  drop  into  it  a  small  piece  of  Sulphuret  of  Potass ;  as 
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soon  M  this  latter  tubstancc  is  dissolTed,  the  whole  liqaid 
will  become  black.  Here  the  Sulphuret  of  Potass  dcoom*' 
poses  the  water,  attachtxig  the  Hydrogen  to  itself :  the  maae  ia 
done  by  thb  substaace  in  all  situations  where  water  is  fx^e- 
sent;  even  in  a  moist  atmosphere:  hence  the  intolerable 
smell  of  Sulphuretted  Hydrogni  which  arises  from 
moistened  Sulpnuret  of  Potass.  The  Oxygen  liberated  by 
this  decc^pMtticm  unites  to  the  Bismuth,  wmlat  the  Nitric 
Add  attacks  the  Potasi|^  fiinuing  Nitrate  of  Potass. 

OhntvMHmi,  This  experiment  may  be  Tairied  kj  voAg  nitrate  of  bii- 
muth  M  a  sympathetic  ink»  and  rubpintf  a  saiutbn  of  ttilpburet  of  p»t. 
ass  over  it.  The  wziGngi  before  ifiTbibiej  will  be  oonretted  to  a  black 
•r  flea-faarown  colour. 

OGCXXX. 

SEPAaAtiosr  OP  Alcohol  #bom   Wive 

jB^  Chemical  Agency. 

It  has  been  supposed  that  distillation  causes  the  formation 
of  Alcohol  in  Wme,  Beer,  8cc.  but  this  is  not  the  case. 
Mr^  Brande  having  first  separated  the  colouring  matter  and 
acid,  by  a  solution  of  Sub- Acetate  of  Lead,  afterwards  sepa- 
rated tne  Alcohol  by  adding  to  the  colourless  liquid,  Sub- 
Carbonate  of  Potass.  To  eight  ounces  of  Port  wine,  add 
an  ounce  of  a  concentrated  sdution  of  Sub- Acetate  of  Lead, 
a^tate  the  mixture  and  place  it  upon  a  filter:  a  predpitaifee 
will  remain  on  the  filter,  ^ilst  -the  liquid  below  will  be 
colourless :  add  to  this,  dry  Sub^Carbonate  of  Soda  until  119 
more  Alcohol  can  be  separated.  Here  the  water  attaches  itaelf 
to  the  salt  whilst  the  Alcohol  is  set  free,  and  the  quantity 
will  generally  be  one  fifth  of  the  wine  employed,  or  about 
one  and  a  half  ounce.  Ezai^Ty  the  same  quantity  will  he  re- 
covered by  distillation,  whicli  may  be  tned  by  submitting 
the  same  quantity  I0  that  operation^ 

ObservaiioM.  Ale  brewed  by  Sir  Joseph  Banln^  being'  analysed  by 
Mr.  Brande,  gave  the  following  proportions  of  alcohol.  Malt  to  m 
hogshead,  eight  strike  or  bushel.  Hops  to  the  hoMbesd,  6lbs.<— contain* 
ed  S.85  per  cent,  of  Slcohol.  Malt  to  the  hogshead^  ten  strfte^ 
Hops  lllba. — contamed  10.84  per  cent,  of  aloohoL 

CCCXXXT. 
WatVB   FORMfD    BY    TAX    CoMBUSTION    OV   AlCOHOL. 

Bum  four  ounces  of  pure  Alcohol,  in  the  lamp  belong- 
inj^  to  the  apparatus  seen  in  Plate  11,  receive  the  product 
of^  combustion  through  the  worm,  in  a  measuring  glass 
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partly  covered  on  the  top^  to  thiit  none  may  be  lost  by  era* 
poratioQ.  ^Thi$  product  will  be  4  eunces  and  a  half  of  wa» 
ter. 

O^serwatioiu.  Here,  as  in  ftfafiiUr  oombuttkRU,  the  hydrogen'of  the 
alcohol  combines  with  the  oxygeu  of  the  atmoAphere ;  consequently 
t^tUf  is  formed*  But  the  intense  beat  caused  by  the  decompositiDn, 
giTe0  the  water  the  elastic  form ;  or  in  other  words  converts  it  into 
steam.  The  steam,  bein^j;  specifically  lighter  than  an  equal  sized  body 
of  air,  ascends  is  the  len^ened  tube  and  passes  intd  the  worm  :  it  is 
httt  eondensed  intt)  water  fr<ym  rni*  abstraction  of  the  heat  eontained 
in  it  by  the  cold  water  in  the  refrigeratory  t«<^4he  water  in  the  refriee* 
ratory  may  be  found  to  become  gradually  warmer  as  the  combustion 
proc^ds ;  consequently  the  warmth  or  heat  was  obtained  from  the  con- 
tact of  the  pipe,  eontuning  the  hot  steam,  as  is  the  ease  in  all  modes 
of  distillation.  The  water  produced  by  combustion  being  now  con« 
densed,  passes  through  the  worm  into  the  measuring  glass :  and  the 
increase  of  quantity  can  be  inferred  only,  by  supposing  that  a  greater 
quantity  of  oxygen  from  the  atmosphere,  ctenomed  with  thenydro- 
gen  to  rorm  water. 

CCCXXXII. 
PfeCULtAR    C0MP0U)9l)   OF    PLATINUM   0BTAIK£D    FROM 

SulpJuOe  qf  Platinum^  by  the  Agency  of  Alcohol. 

In  the  Philosophical  TransacUons  for  1820,  appear  the 
following  experikaents  of  E.  Davy  Esq.  on  some  combina^ 
tiotts  of  Flatinam. 

Sulphate  of  PlatinUU,  unlike  the  other  metallic  sulphates 
in  general,  is^  to  A  oooaiKlerable  extent,  soluble  in  Alcohol 
and  in  Ether.  As  these  fluids  AtiB  capable^  in  certain  circuni»> 
stancesL  of  partially  or  wholly  reviving  some  metallic  Oxidea 
from  tneir  solutions  Xtt  Acid),  I  wiidied  to  try  their  effects 
on  the  Sulphate  of  Platinum.  Accordingly^  t  put  into  a 
small  phial  about  equal  vokimes  of  a  strons  Aqueous  solu- 
tion or  the  Sulphate,  And  Alcdiol ;  and,  atcer  agitating  the 
mixed  fluids,  the  phiAl  was  put  aside.  Some  weeks  afleN 
words,  I  found  the  dark  colour  of  the  Sulphate  had  entirely 
disappeared,  a  dense  black  substance  had  subsided,  and  the 
supernatant  fluid  rettiaiited  ookHuiess  and  transparent  On 
opening  the  phial,  an  odour  nmUar  to  that  of  Ellier  was  per^ 
ceived,  the  nuid  had  a  strong  Acid  taste,  and  aflbrded  a  co- 
pious precapitate  with  Nitrate  of  Barytes»  Ailer  the  black 
substance  had  been  well  wadied  and  dried,  a  few  preUmi- 
nary  experiments  served  to  show  that  it  was  a  peculiar  com- 
pound which  had  not  been  noticed.  To  connrm  these  re- 
sults, and  procure  more  of  the  substance,  t  repeated  the 
experiment  with  the  Sulphate  and  Alcohol.      In  iJbout  two 
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days  the  fluid  assumed  a  darker  tint,  the  black  substance 
began  to  precipitate  in  a  finely  divided  state,  and  in  about 
a  week  it  had  all  subsided,  leaving  the  fluid  colourless  and 
transparent  I  afterwards^found  that  the  substance  in  ques- 
tion may  be  readily  obtained  by  boiling  the  Sulphate  and 
Alcohol*  together  for  a  few  minutes ;  it  separates  in  small 
particles,  leaving  the  supernatant  fluid  colourless,  or  with 
oply  a  slight  tinge  of  yellow.  In  cases  where  it  is  thus  pro- 
cured, a  little  volatile  inflammable  fluid,  having  a  peculiar 
ethereal  smell,  is  also  obtained. 

Observations.  This  tubs tanoe,  after  being  washed  till  the  water  is 
tattelesa  and  does  not  aiiwt  litmus  paper^  and  dried  at  a  temjMTature 
of  about  250*  Fahrenheit,  exhibits  tne  following  properties.  It  is  of  a 
black  colour,  and  in  small  lumps,  which  are  soft  to  the  touch,  and 
easily  reduced  to  an  impalpable  powder.  It  readily  soils  the  fingers,  or 
paper.  It  is  destitute  of  lustre.  It  is  tasteless,  and  apparently  unaf« 
lected  either  by  oold  or  hot  water.  It  has  a  peculiar  ethereal  smell  that 
is  not  easilv  removed,  and  probably  arises  from  the  presence  of  a  little 
inflammable  matter  occasioned  by  the  action  of  the  alcohol.  It  seems 
to  undergo  no  change  by  exposure  to  the  air  for  some  time.  When 
it  is  gent^  heated,  on  a  slip  of  platinum  or  paper,  a  hissing  noise  or  a 
feeble  explosion  is  nroduced,  and  this  effect  is  accom{teniea  by  a  flssh 
of  red,  light,  the  platinum  being  reduced.  It  is  insoluble  in  nitrous, 
sulphuric,  and  phosphoric  acids ;  but  it  dissolves  slowly  in  muriatic  acid. 
It  IS  scarcely  anected  bv  chlorine,  unless  moisture  be  present,  when  a 
little  muriate  is  gradually  formed.  When  the  powder  is  put  into  liquid 
ammonia,  minute  globules  of  air  are  evolved  iirom  it,  and  after  some 
time  it  acquires  fulminating  properties.  The  Quantity  of  air  I  hare 
hitherto  obtained  in  this  way,  nas  been  too  small  to  allow  me  to  ascer« 
tain  its  nature  with  precidon.  When  the  powder  is  brought  in  ccntsd 
with  ammoiiiacal  gas,  a  crackling  noise  is  produced,  it  then  becomes  red 
hot  and  scintillates ;  but  by  this  treatment  its  external  appearance  is 
scarcely  altered,  though  it  undergoes  a  partial  decomposition.  The 
powder  Is  immediately  decompose  by  the  agency  of  alcohol.  This 
fact  is  shown  in  an  interesting  manner  by  moisteninff  different  substan- 
ces, such  as  paper,  sand,  cori,  Ac.  witb  alcohol,  and  placing  the  smal* 
lest  pardde  of  the  powder  on ,  them ;  it  hisses,  a  sufficient  degree  of 
heat  IS  produced  to  reduce  and  iajtite  the  platinum,  and  it  remains  ui  a 
state  of^  ignition  until  the  alcohol  is  consumed.  During  the  agency  of 
alcohol  on  the  powder,  acetic  acid  is  produced.  This  is  shown  by  put* 
ting  a  little  of  the  powder  on  a  paper  filter  and  moistening  it  with  al* 
cohol ;  a  moderate  action  takes  place,  and  in  a  few  muiutes  the  odour 
of  acetic  acid  is  very  perceptible^  In  some  experunents  of  this  kind, 
the  action,  though  oomparativelv  feebk  at  first,  has  presently  increa- 
sed, the  powder  has  become  red  not,  and  the  bottom  oi  the  filter  com- 
Tietely  charred.    If  two  or  three  grains  of  the  powder  are  placed  in  a 

*  The  Alcohol  used  in  this  experiment  may  vary  considerably  in  its 
strength  and  quantity,  without  materially  affecting  the  results.  Ether 
nay  also  be  employed  as  a  substitute  for  Alcohol* 
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glaM,  and  a  few  drops  of  alcohol  added,  in  about  half  an  hour  acetk 
acid  will  be  produced ;  and  as  it  eraporates  and  disappears,  it  may  be 
sucoessiyelj  renewed,  at  loocer  or  shorter  intenrals,  for  some  wedrs,  by 
oocasionaDv  addUnc  a  little  uoohoL 

When  the  powder  is  boiled  in  alcohol,  it  is  partially  deoomposed, 
suid  assumes  a  lighter  colour;  if  it  be  then  thrown  on  afuter,  the  odour 
of  acetic  add  is  soon  perodFed,  and  in  a  few  hours  the  platinum  is 
£mnd  reduced  and  the  paper  charred.  When  the  powder  is  mixed  with 
flowers  of  sulphur,  and  heated,  a  sulphuret  of  platinum  is  formed  of  a 
blue  colour,  when  the  powder  is  heated  with  phosphorus,  there  is  a 
brilliant  combustion,  and  a  darfc*grey  phoiphuret  i»  formed.  Ozygtn 
cas  does  not  a£fect  the  powder  at  the  common  temperature  of  the  air ; 
but  by  a  moderate  heat  there  is  a  slight  combustiont  which  seems  to 
indicate  the  presence  of  a  little  imflammable  matter.' 

Composition  of  thb  pbculiae  com poumb.  In  my  first  attempts 
to  ascertaui  the  nature  of  the  black  powder,  I  was  limited  to  Tery 
minute  quantities  of  it ;  and  I  made  sereral  trials  before  I  gained  any 
aatisfiu;tory  eridences  of  its  constitution.  I  decomposed  the  powder  in 
ioqg  green  glass  tubes  filled  with  mercuir ;  in  sucli  cases,  by  a  gentle 
beat,  the  powder  became  ignited,  the  reouced  platinum  amalgamated 
with  the  mercury,  a  little  fluid  appeared,  and  some  gas  was  eTolved. 
The  fluid  reddened  litmus,  and  had  an  acid  taste.  The  gas  rendered 
Bme-water  turbid,  and  was  in  part  abeorbed  by  water  and  by  ammonia  ; 
and  the  unabsorbed  portion  exhibited  properties  similsr  to  those  of 
nilrogen.  These  resiuts  seemed  to  dpoto,  that  the  powder  contahied 
add  and  inflammable  matter ;  but  tney  were  not  suflSciently  unifonn 
to  enable  me  to  place  much  idiance  on  them.  I  then  used  rery  small 
glass  retorts,  varying  in  capacity  firom  it  to  ^  of  a  cubic  inch,  and  de- 
composed the  pow&r  orer  pure  water  and  orer  mercury;  but  the 
lesulta  were  most  satisfiictory  when  I  operated  over  mercury.  From 
two  experiments  of  this  kind,  I  think  I  may  renture  to  state  the  com- 
podtioB  of  the  powder  under  eiamination. 

B*perimmU  I.  Ten  grains  of  the  powder  were  decomposed  in  a 
little  retort,  orer  drr  mercujy,  by  the  neat  of  a  spirit  lamp.  On  the 
first  impression  of  the  heat,  gas  was  disengaged,  and  shortly  after,  the 
interior  of  the  retort  assumed  a  reddish  TelTow  colour  (like  that  exhibi* 
ted  br  the  rapour  of  fuming  nitrous  acid),  and  small  drops  of  a  colour* 
less  fluid  condensed  m  the  neck  of  the  letort  After  the  utmost  heat  of 
the  lamp  had  been  ^ren  to  the  retort,  it  was  suffered  to  cool,  and  the 
results  were  immediately  examined. 

ExAMiwATioN  OF  THE  OAS.  The  gas  remaining  m  the  retort  made 
an  ignited  |Hece  of  wood  glow  brighter ;  that  which  came  OTer  (deduo- 
tinff  the  common  aur)  was  ni  of  a  cul>ic  iiidi,  which  diminished  to  ij^ 
OQ  being  transferred  to  water  and  agitated,  -jft  of  the  unabsorbed  gas, 
on  bdng  mixed  with  an  equal  Tolume  of  pure  hydrogen,  and  fired  by  an 
dectric  spark,  dimhiished  to  ^.  Hence,  the  unabsorbed  oortion  of  gas 
contained  more  oxygen  than  could  have  been  ftimished  nt>m  the  com- 
mon air  of  the  retort 

From  other  experiments,  the  gas  absorbed  by  water  was  found  to  be 
carbonic  acid  ;  it  rendered  lime-water  turbid,  was  absorbed  by  ammo- 
nia, and  agam  disengaged  by  muriatic  add. 

Examination  of  mx  fluid.  The  fluid  which  rose  in  the  neck  of 
the  retort  reddened  litmus  paper,  and  resembled  the  nitrous  add  in 
odour,  colour^  and  taste.    It  acted  upon  the  mercury  in  contact  with 
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tkt  retort,  and  when  washed  out  by  puro  water,  tbe  aoliituNi  dkd  nat 
afiaot  the  nitrata  of  barytea,  or  silver. 

Tha  platinun  was  pef&ctlj  reduoed,  and  its  partidaa  formed  a  laoaeij 
coherent  mass,  which  could  not  be  csmavad  tmtU  the  bulb  of  the  vetovt 
waa  broken.  It  weighed  9|  grains,  and  auftred  no  diminution  on  being 
again  heated  to  redness  in  a  platinum  cup. 

Emptrimad  3.  Ten  grains  of  the  same  powder  aa  that  used  in  the 
first  experiment,  afforded  bj  its  decompesition  9t  grains  of  pUtinum', 
a  lictle  fluid  agreeing  in  its  propeitiea  with  that  notaoed  in  the  foimer 
ezperioMnt,  and  ^  of  gas,  which  was  examined  in  a  different  manner 
from  tliat  of  Sxperiment  1.  The  gas  remaming  in  the  latmt  was 
treated  with  pure  nitrous  gas ;  red  fumes  were  produced,  and  the  ab»> 
•Offption  was  so  great  that  the  metcurj  present^  rose  near  the  bulb  of 
the  retort,  and  was  still  rtsmgy  when  its  neck  was  intentionall j  broken 
ta  aaeuie  the  platinum.    Hence  it  seems  the  gas  in  the  retort  was  oxygen 

The  gas  tlmt  came  o^er  waa  first  treated  with  lime»water  ;  an  im^ 
naediate  turbidneas  was  jprodueed,  and  increased  by  egitalion,  and  ^ 
of  the  gas  were  absorbed.  To  the  residual  gas  nitrous  gas  was  added, 
which  occasioned  a  considerable  abaorption ;  and  the  remaining  gas, 
whi^  ^hibited  the  properties  of  nitrogoi,  was  ptincipally  derived  nom 
the  common  air  of  the  retort  Bv  adding  a  iitue  diluted  muriatic  aoid 
to  the  turbid  fiuid,  it  immediainy  became  transparent,  the  abaorbad 
carbonic  add  was  slowly  disengaged,  aud  the  mereufy  waaatudded  with 
inmimerable  little  globules  of  it. 

From  the  preceding  experiments,  the  blaek  powder  ohtmned  by  the 
^roney  of  alcohol  on  the  aulphate  of  platinum,  sppears  to  consist  bIp- 
■lOBt  aolely  of  platinum,  with  a  little  oxygen,  and  the  elements  of  the 
nitrous  acid.  The  very  minute  portion  of  oarbonaceeus  matter  it  cons 
tains  is  probably  accidental.*  If  the  constitution  of  the  powder  is  eucfa 
as  I  hare  stated,  a  doubt  may  arise  whether  it  can  be  considsred  as  a 
dafinita  comi>ound ;  but  its  solubility  in  the  muriatic  add,  the  fikcilily 
with  which  it  combmes  with  sulphur,  and  redats  the  action  of  a  strong 
fohition  of  potash  at  a  boiling  hMt,  and  its  acquirinf;  fiikniaating  pro- 
perdea  in  liquid  ammonia,  aro  all  circumstances  which  fitvour  the  do« 
tfon  of  its  being  a  true  chemical  compound. 


r»" 


^  la  it  not  more  probable  that  the  presence  of  carbon  is  owiiw  to 
Iha  decomposition  oi  tibc  alcohol,  and  to  the  abstraction  of  some  m  its 
carlwn^ 


ri^r.srsLs  or  varioi-s  tokms 


CHAPTER  VIIl. 

BXPBRIMKNTS  ON  CRTSTALLIZATim. 


GENERAL    OBSERVATIONS. 

CsYSTALtizATioN  is  the  assumption  of  determinate 
figures  by  Salts  and  other  bodies.  Hauy  found,  that  the 
forms  of  Crystals  maf  be  reduced  to  six  io  number,  ^iz. 
The  ParaWeJIopiped ;  the  Tetrahedron;  *c  Octahedron, 
tbe  Six-sided  Prism ;  the  Dodecahedron,  terminated  by 
regular  Rhombs;  and  the  Dodecahedron  with  triangular 
faces.  Figures  of  these,  and  of  others  more  eompUcated  are 
exfaibiled  in  Plate  Id.  .   . 


Ciyitab  occur  very  frequently  in  the  mineral  kingdom,  and  har^ 
long  attracted  attentron  on  account  of  their  great  l>eauty  and 
regulirity.  By  far  the  greater  number  of  the  iafif  Itkewise  aarame 
a  crystalline  form;  and  av  these  nibttancet  are  moitfy  soluble  in 
crater,  we  bare  it  in  our  power  to  girc  the  rcguhir  shape  ef  crystab 
ia  some  measure  at  pleasure.  It  has  long  been  observed  by  €he- 
BDistv  and  Mmeralogists  that  tbere  ts  a  particular  form  which 
every  indiTidUftl  substance  always  aflects  when  it  crystallizes:  this 
indeed  is  considered  as  one  of  tKe  best  marks  for  distinguishing  one 
mtbstaare  from  another.  Thus,  common  salt  is  obsertM  to  assnine 
the  shape  of  a  Cube,  and  Mum  that  of  an  Octahedron,  consisting  of 
two  fMir-sided  pyramids,  appKed  base  to  base.  Saltpetre  aflects  the 
§6irm  of  a  six-sided  prisni;  and  solphate  of  magnesia  that  of  a  four- 
•Med  prbm ;  whilst  carbonate  of  lime  is  often  found  in  the  state  of 
a  rhomboid.  Not  that  every  indiridual  substance  always  uniforndy 
cnrstaRiMs  In  the  same  form;  for  this  is  ■  liable  to  coasider- 
aMe  Tariations  from  accidental  cireumstances :  but  there  are  a 
certain  number  of  ibrms  peculiar  to  every  substanc6,  and  the 
crystal  of  that  subitance,  in  every  ease, ^adopts  one  or  other  of 
these  'forms,  aad  no  cythesr  $  and  thus  commov  salt,  wheu  crystal- 
.liaed,  has  always  either  the  figure  of  a  cube,  or  octahedron,  or  some 
figure;  reducible  to  these.  . 

To  explain  tbe  cause  of  regular  &pnres  is  a  difficult  task.  New- 
ton remarked,  that  tbe  particles  of  bodies,  while  in  a  state  of  so- 
lution, are  arranged  in  the  solvent  in  reguli^  orderyand  at  regular 
distances;  the  consequence  of  which  must  be,  that  when  the  force 
•f  cohesion  becomes  sufficiently  strong  to  separate  them  from  the 
•olvent,  they  will  naturally  combine  in  groups,  composed  of  those 
particles  which  are  nearest  to  each  other.  Now  all  the  particles  of 
the  same  body  must  be  supposed  to  have  the  same  figure  ;  and  the 
combination  of  a  determinate  number  of  similar  bouies  must  pro- 
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duceiimiUr  figures.  Hauv  hat  made  it  exccedinglj  probable  that 
these  iotegraDt  particles  always  combine  ia  the  saine  body  in  the 
same  way  t  that  is  to  say,  that  (he  same  Isces,  or  the  same  edges, 
always  attach  themselTes  together  i  but  thai  these  differ  in  different 
crystab.  This  can  scarcely  be  accounted  lbr«  without  suppotiDgp 
that  the  particles  of  tKMlies  are  endowed  with  a  certain  poUriij^ 
which  makes  them  attract  one  particle  of  another  body,  whilst  the  j 
repel  the  other  parts.  This  polarity  will  expl^n  the  regularity  of  crys- 
tallization {  but  it  is    itself  inexplicable. 

There  are,  however,  some  circumslances  in  the  phenomena  of 
cryatallixation,  which  Hauy*4  theory  does  not  well  explaiu,  and  his 
Tiewsof  theprimitire  forms  of  crystallized  bodies  are  not  in  erery 
instance  incontroTertibly  estaUtshed.  Thus,  a  slice  of //bar  ipmr^ 
obtained  by  faking  two  siiccessire  and  parallel  section*,  may  be 
divided  into  acute  raomboida :  but  these  are  nut  the  primitWe  forms 
of  the  spar*  because  by  the  removal  of  a  Tetrahedron  from  each  ex- 
tremity of  the  rhomboid,  an  Octahedron  is  obtained.  As  the  whole 
mass,  then,  of  the  spar  may  be  divided  into  Tetrahedra  and  Octa- 
hedra,  it  may  be  doubted  which  of  these  forms  is  to  be  considered  as 
the  primitive  one,  especially  as  neither  of  them  can  fill  a  given  space 
without  leaving  vacuities,  nor  can  thev  produce  any  arrange- 
ment sufficiently  stable  to  form  the  basis  of  a  permanent  crystal: 

Dr.  Woliaston  has  given  an  exposition  of  another  view  of  crystal- 
lization. (Philosoph.  Transact.  1813.)  He  has  proposed,  that  the 
primitive  particles  of  bodiea  should  be  con»idered  as  spheres,  which, 
by  mutual  attraction,  have  assumed  that  arrangement  wliich  brin^ 
them  as  near  as  possible  to  each  other.  When  a  number  of  §!>• 
railar  balls  are  pressed  together  in  the  same  plane,  tliey  form 
equilateral  triangles  with  each  .other;  and  if  bfiUs  so  placed 
were  cemented  together,  and  afterwards  broken  asunder,  the 
straight  lines  in  which  they  would  be  disposed  to  separate, 
wouM  form  angles  of  60o  with  each  other.  A  single  ball  placed 
on  this  stratum  would  touch  three  of  the  lower  balb,  anil 
the  planes  touching  their  surfaces  would  then  include  a  regnlac 
Tetrahedron.  A  square  of  four  balls,  with  a  single  ball  resting  on 
the  centre  of  each  surface,  would  form  an  Octahedron  ;  and  upoa 
applybg  two  other  balls  at  opposite  sides  of  this  Octahedron,  the 

group  wilt  represent  the  acute  rhomboid.  By  this  Tiew,  which  ia 
ighly  ingenious,  the  difficulty  of  the  primitive  form  of  fluor  spar, 
alMve  alliuled  to,  is  obviated.  By  oblate  and  oblong  spheroids  othec 
fonra  may  be  assumed. 

Sir  Richard  Phillips,  in  treating  on  cohesive  attraction,  says : — 
The  experiments  of  Mr.  Daniell,  of  M.  Hauy,  M.  Link,  and  others, 
prove  incontestibly,  that  all  solids  are  varieties  of  crystallized  forms  t 
while  it  requires  a  very  slight  exertion  of  intellect  to  perceive  that 
crystallized  forms  are  necessary  consequences  of  atoms  bein^  packed 
together  by  the  action  of  the  atoms  of  any  elastic  medium  m  which 
they  are  immersed.  The  powers  of  the  latter  are  varied  only  by  the 
▼anable  form  of  the  atoms  which  are  its  patients  during  the  process 
of  evaporation  and  reduction  of  bulk.    The  patient  atoint,  there- 
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Cpie,  are  packed  at  it  were  bj  the  incetiaiit  actiTity  of  the  elastic 
or  fluid  nieidi  urn  ia  which  the  proceM  takes  place ;  and  thej  are  dove- 
tailed, or  'bound  toother  07  the  atoms,  in  other  forms,  which 
miofle  dnrioj^  the  process,  thereby  producioe  united  crystals,  which 
crystals  constitute  what  we  call  solids,  whose  density,  impenetrability, 
mod  resistance  of  foreif^n  action  or  motion,  are  varied  according  to. 
the  original  form  of  their  atoms.  Atomic  forms,  and  the  relative 
action  of  other  circumjacent  atoms  are,  therefore,  the  sole  causes 
of  all  those  phenomena  of  cohesion  in  bodies. 


The  principles  on  which  Crystallization  depends,  are  con- 
cisely given  by  Chaptal  as  follows.: — 

A  body  does  not  crystallize,  unless,  by  a  previous  division* 
the  cohesion  is  broken,  and  the  particle^  are  enabled  fully  and  freely 
to  exercise  their  reciprocal  affinities. 

This  division  may  be  effected  by  solution;  the  solution  is 
operated  in  water  for  salts,  in  caloric  for  minerals,  and  in  alcohol 
for  resins  and  certain  oils. 

When  a  body  is  dissolved  in  one  or  the  other  of  these  fluids, 
the  re-union  of  the  particles  dissolved  is  effected  by  evaporation,  or 
by  lowering  the  temperature  of  the  liquid. 

In  those  cases  in  which  the  solution  is  performed  by  water  or 
alcohol,  evaporate  till  small  crystals  are  formed  at  the  surface,  or  on 
the  sides t  tnen  suspend  the  operation,  and  as  the  liquid  cools,  a 
|p«at  quantity  of  salt  in  crystals  will  be  precipitated.  By  evaporating 
the  liquid  which  remains,  after  removing  the  crystals  on  the  top, 
3NN1  may  obtain  a  second  quantity  of  crystals,  and  extract  all  the 

a  aid  rrora  the  salt  by  successive  operations.  But  if  the  dis* 
ation  is  eflbeted  by  caloric  alone,  as  in  metallic  fusions,  and  those 
<»f  sulphur  and  phosphorus,  other  precautions  are  necessary  to 
decide  the  crystallization.  If  you  suffer  k  melted  metal  to  cool,  it 
will  not  fail  to  appear  again,^  in  consequence  of  the  refrigeration,  in 
its  primitive  form  ;  exhibiting  at  the  same  time  some  confused 
tvaces,  or  imperfect  lineaments  of  crystallization,  such  as  are  ob- 
served ia  antimony  and  zinc.  But  if  at  the  moment  when  the 
melted  metal  begins  to  harden,  you  pierce  the  crust,  and  let  out  the 
TDetallic  liquid  contained  within,  the  vacancy  will  be  lined  with 
regular  ifrystals,  which  almost  always  present  the  cubic  or  octahedral 
form.  Hence  we  may  infer,  that  the  metal  in  a  mass  is  in  reality 
SIB  aggregation  of  crystals,  and  that  the  only  method  of  eiving  it 
the  requisite  cohesion  and  ductility,  is  to  beat  it  with  the  namroer, 
sad  to  meld  it. 

Prom  what  has  been  said  concerning  crystallization  effected  by 
evaporation  and  refri^ration,  we  may  conclude,  that,  after  having 
aatorated  a  boiling  liquid  with  any  saline  substance  whatever* 
Nothiag  more  is  necessary  to  obtain  a  deposit  of  crystals  than  to  let 
it  cool.  We  shall  easily  comprehend  nil  these  phenomena,  if  we 
^imsider  that  there  are  then  two  liquids  acting  upon  the  salt, 
(water  and  caloric  0  by  taking  away  ona  of  them,  we  cannot  fail 
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of  haiiii^  thb  ^l6U  6f  (hi:  Mt,  f^htbh  it  held  in  foltttion,  for  a  yra. 
cipiUie.  «• 

When  the  hisk^MM  of  tfife  sdTent  proceeds  llo^^»  the  cv^til. 
Rzatibn  U  klW&yi  more  ^fe^alkf  t  UMi  t>Aiticlo8  then  ilttite  ftud  arraif^ 
tiieixiielV^  B^  virtuki  of  tlHi- kfBnitief ;  but)  on  Ihts  edntnrft  wkeil 
the  eVAttbratlott  U  i^aplB,  thb  ttftrtitlei  aire  pkt^clpltAted  ttpoH  «ilcb 
other,  ind  th^f'e  it  tiblhih!^  bVli  tonfitelon  ill  thei^  attMbiftge. 

The  bV6^n«)(i  tf rittb  ^VapoTatioH  ttot  My  tfc^tertiaiifbtf  the  r^lwi^y 
of  the  formi ,  but  likewise  bontHbUHil  to  pi^  toltMhe  to  Ibto  crjvtalf.' 
Thif  we  obferve  daily  in  the  faline  solutious  which  we  leave  in  a 
corner  of  our  laboratories:  it  it  demonitrated  too  br  all  the  opera- 
fibhs  of  natbire,  >kh\th  fohnft  ib  time^  and  by  iDsenfibte  eraporation, 
laline  and  stony  crystals ;  which  it  is  tmpbtiible  for  ui  to  tmttate, 
because  it  is  uot  in  our  power  to  cause  ages  to  enter  as  elementi  inlD 
ovr  opefcutivmi. 

flie^t^  eil^aliy  necessary  for  the  Hi|iiid^  in  order  to.  obtain  formi 
of  great  regularity  i  uninterrupted  igitHtsaii  prevents  all  t^miiietrical 
avranrtnt^nt  i  it  precifkithtes  the  crystals  as  fast  as  they  are  formed, 
imd  y3«i  'obtain  aothnig^  >f  ^  "MJ  ^  exprev  mysdf,  but  the  tnteg^l 
particles  of  crystals.  .  . 

l\\  die  «rte  ^e  avaU  ocrtfeWes  tif  the  disturbance  produced  by  vi- 
lirticffi  )\i  lil|tiids  Co  p/rocirre  crystals  of  ^treme  fineness.  It  islf 
this  method  that,  we  precipitate^  in  Very  smaU  and  delicate  needles, 
the  ttyitats  of  «ntphate  of  soda^  those  of  nitimte  offiotMs,  && 

It  frei|«^Tl5 1ib|ipena^  tltot  a  ^hition,  though  complete,  refuses 
to  tf^AaAiteV  in  Vhfs  ci»e  a  slig^  asitation  of  the  vessel  somettmes 
Idectdlfft  the  ci^istalKhititm.  Fahi^hdt  observed,  that,  in  tbiscir- 
i5inhsuMce,  beatv^soBped  at  the  moment  of  imitation,  which  •seemi 
16  ^MVe  that  the  ^oric  was  interposed  bletweeti  the  partides*  and 
tifit  n^Mii^g  but  the  slightest  motion  was  wanting  to  disengi^^  it. 

A  bryfttal  'formed  in  water  always  fcHaids  4  more  or  less  consUkir- 
M^  |f<»rtimi  of  the  iiqcMi,  and  this  'is  called  the  i0*ur  of  a^aUizih' 
Uah. 

The'6fi1y  cauve  of  telntion  is,  that  the  affinity  of  the  liMiid  ovnr- 
I'lMli^  the  cohesion  which  contiecls  the  particles  of  thesaJt-;  but  m 
^patWtfb  iU  the  mass  of  the  liquid  •diminishes  by  evaporation,  its 
llAaity  (tf  man  decreases,  and  thift  of  Ihe  particles  of  ine  body  die- 
HdhftA  idcrehses,  lioce  they  begin  to  combine  with  each  other.  There 
i^m  cotfkiii^uentSy  be  a  moment  at  which  the  affinity  of  the  salt  over- 
Mth  thttt'of  the 'liquid ;  and  from  tfats^mondent  the  salt  which  forms 
kyif  Infb  crystlds  must  retain  a  portioh  of  it.  This  water  'of  ccya- 
tidli^tion  enters  Us  a  prinoiplb  into  tfate  combination,  since  that  liquid 
cIMHtft  1^  ttlicbvered  either *by  the  eye,  or  by  the  touch,  or  b^  hygnK 
metrical  tests. 

l^thMvutJbr  of  erysthllication  contributes  to  give  to  the  crystaNts 
tbVfl},  'tAi'iis^ar^Ucly,  and  coh6sion«  When  tk  isdisen^ed  by  heat» 
tHaite*fHii^  characters  almost  always  disappear.  If,  for  exanlpie,  .you 
eVpole  to  bent  a  trtostuirent  crystal  of  sulphate  of  lime,  you  trill 
Jtf*Uhtly'p«rt!6rvO'the  trhter  to  Mcome  volatilized  ind  dissipated  iu 
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xrapour;   the  crystal  will  lote  its  traoiparency,   and  be  rendered 
friable  and  puWerulent. 

Simple  substances,  sach  as  metals,  certain  earths,  tulpbur,  phos- 
phorus, resins,  and,  in  ^neral,  all  such  bodies  as  are  simple,  and  not 
soluble  in  w^ler,  crystallize  without  retaining  a  sensible  quantity  of 
their  solvent.  But  compound  substances  require  to  be  diMoired  in  a 
liquid,  that  they  raay  there  acqoire  ftho  portion  nvtses^^ry  f^r  thit 
fiirroaltion  of  tb^ir  cryftalf- 

Crystallization  op  Salts. 

Dissolve  an  ounce  of  Sulphate  of  Soda,  or  any  other 
Salt^  in  two  ouncea  of  boiliog  wet^jr.  Vo^r  die  9olytion  inio 
an  evaporating  dish  of  Wedgewood's  ware,  similar  to  that  in 
the  annexed  figiire;  and  put  it 
into  a  warm  place.  As  the  wa- 
ter of  solutioq  evaponites,  the 
saline  matter  will  crystallize,  re- 
suming the  same  form  whigb  thp 
crystal^  exhibited  before  being 
dissolved. 

OHerftatian,  During  the  preparation  of  salts,  the  greiitest  cleanli* 
nen  is  requdred  $  and  thej  should  invariablv  be  pku:M  in  situations 
where  they  may  be  frao  (twkl  dust,  or  the  leaM  diaturbaace. 

cccxxxjv. 
Crystallization   of  diffbrent  Salts,   ubld  in 

So|.UTION    BY    ONE    BoDY    OF   WaTEB. 

Dissolve  in  seven  different  tumblers,  containing  warm 
water,  half  ounces  of  Siflphates  of  Iron,  Copper,  Zinc^ 
Sodfty  AlMmiqe.  Magnesia  and  Potass.  Pour  them  all,  when 
completely  dissolved,  inlto  a  large  evaporating  dish,  and  stir 
die  whole  with  ^  glass  rod ;  plajce  the  dish  in  a  warm  place, 
where  it  cannot  be  affected  by  dust ;  or  where  it  may  not  be 
agitated.  When  due  evaporation  has  taken  place,  the  whole 
will  begip  ^o  shoo^  out  into  crystals.  These  will  be  infer- 
•{MN'sed  in  spall  groupes,  an4  single  crystals,  amongst  each 
other.  Their  colour,  taste,  and  peailiar  form  of  crystalliza- 
tion, will  serve  to  distinguish  each  crystal  separately ;  and 
the  whol^  together,  remaining  in  the  respective  places  where 
tbey  were  deppsited,  will  display  a  y^ry  pleasing  and  curious 
appearpnce. 


' 


t30  CRYSTALLIZATION. 

cccxxxv. 

Variation  with  Salts  whosr  Acids  and  Basis 

arb  diffbrent. 

A  similar  effect  takes  place  when  Salts  formed  with  diffe- 
rent Acids  and  Alkalies  are  dissolved  and  poured  into  the 
same  vessel.  Pour  a  solution  of  half  an  ounce  of  Sulphate 
of  Iron^md  the  same  quantity  of  Muriate  of  Soda^  together 
info  an  evaporating  dish.  On  due  evaporation  each  set  of 
crystals  will  be  formed. 

CCCXXXVf. 

Variation  whbri  thb  Salts    drcomposb  bach 

OTHBR. 

Dissolve  in  warm  water,  half  ounces  of  Muriate  of  Potass 
and  Nitrate  of  Ammonia ;  and  pour  both  solutions  into  an 
evaporating  dish.  On  cooling,  two  kinds  of  crystal  will  be 
formed ;  but  neither  will  be  like  any  of  those  dissolved :  for 
by  double  elective  affinity,  the  Muriatic  Acid  will  combine 
with  the  Ammonia,  forming  Muriate  of  Ammonia ;  leaving 
the  Potass  to  be  taken  up  by  the  Nitric  Acid,  to  form  Ni- 
trate of  Potass. 

Obiervati&n»,  The  following  accouat  of  fome  expecimeittf  od  the 
forms  of  artificially  cryftalHzed  salts  is  contained  in  the  Quarterly  Jour- 
nal of  Science, for  Jan.  1821.— M.  Hitscherlich,  a  young  chemist  from 
Berlin,  who  has  been  much  occupied  in  determining  the  form  of  artifi- 
cially crystalliied  salts,  has  arrived  at  many  results  of  very  high  import- 
ance respecting  the  relation  which  ezista  between  the  composition  and 
the  form  of  these  crystals.  Having  studied  during  the  last  year  under 
M.  Berzeliufl,  at  Stockholm,  he  has  repeated  before  htm  a  great  num- 
ber of  his  experiment!,  which  were  found  to  be  perfectly  exact.  M. 
Miticherlich  has  discovered  that  several  substances,  simple  as  well  as 
compound,  wajf  replace  one  another  in  compound  bodiet^  without  any 
change  of  form  taking  place  in  the  latter^  provided  that  the  other  con- 
stituent principles  remain  the  same,  and  in  the  same  proportions.  He 
has  found  for  example,  that  Fhoephorut  and  Artenie  replace  one 
another  in  such  a  manner,  that  the  Pho»phate$  cv^tXsXVxztxn  exactly, 
the  same  manner  as  the  jineniatet  of  the  same  bases,  when  they  are 
at  the  same  point  of  saturation,  and  contain  the  same  number  of 
atoms  of  water  of  crystalliiation,  which  is  generally  the  case.  The 
protoxides  df  the  five  following  metals,  vis.  irvii,  zinc,  cobmlt^  nickel^ 
and  manganeui  the  deuioxide  of  copper ^  and  also  lime  and  mmgneiiaf 
replace  one  another  mutually,  provided  always,  that  in  the  combi- 
nations which  are  examined,  the  number  of  atoms  of  water  be  the 
same.  Jiumine,  the  deutoxide  of  iron,  and  also  that  of  mangantiCt 
may  be  substituted  for  one  another,  without  any  change  of  fom. 
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Bmryteif  Mironiian^  and  the  ojfide  i^iead,  are  in  the  lame  predicm- 
ment,  and  also  chlorine  and  iotUMe^  and  »ufphur  and  ielenium,  Ac. 
To  these  different  groups,  M  Mitscherlich  has  given  the  name  of 
ItomorphouM  Bodies. 

This  ingenious  chemtst  is  at  present  occupied  in  detern^ining  how 
many  of  such  isomorphomt  graupt  exist  among,  simple .  bodies^  and 
among  their  different  degrees  of  oxidation  <  and  also  in  deiermininf 
to  what  isqmorphous  group  each  of  Ihem  belongs. 

The  ditcof  cries  of  M.  Mitscherlich  throw  great  light  upon:  inioeni* 
logy,  and  will  give  a  key  to  an  explanation  m  the  contradidioiit  ti 
chemical  analyses,  and  of  the  geometrical  measurements  of  cryttabf 
because,  in  a'mineral  species  whose  form  has  been  determined  with 
the  greatest  certainty,  one-or  more  elements  may  rary,  provided  that 
they  belong  to  the  same  itomorphous  class,  and  that  the  other  de- 
ments remain  the  same.  Hence,  it  is  for  this  reason^that  lime,  mac'* 
nesia,  the  protoxide  of  iron,  and  the  protoxide  of  manganese  are  suB- 
stKoted  for  one  another  in  the  Amphiboles  and  the  Pyroxenes. 

M.  Mitscherlich  has  found  also,  that  when  several  combinations, 
isomorphoos  salts,  for  example,  are  mixed  in  the  same  liquid,  and 
when  this  liquid  is  aftervrards  evaporated,  the  isomorphous  mts  crjrs-^ 
tallize  togetner,  forming  a  part  or  the  same  crystals,  and  their  rdative 
proportion  is  then  determined  only  by  the  relative  quantity  of  each 
which  the  liquid  has  had  to  abandon  at  the  moment  of  crystal!  ization* 
The  crystal,  in  short,  is,  as  it  were,  built  of  isomorphous  molecules 
withont  any  chemical  affiaity  having  a  share  in  it,  and  without  our 
being  able  to  perceive  fixed  and  determinate  proportions.    This  expe- 
riment is  one  of  high  importance,  ag  it  explains  the  oijeeiions,wliekB 
tharesuUsofthe  analyses  of  certain  minerals  farm,  to  IA0  Tkeorg  «/> 
DeJbUie  ProportUma. 

cccxxxvn. 

To  OBTAIN  VERY  LAR6B  CRYSTALS  OF  ANY  SaLT. 

To  obtain  large  artificial  Crystals  of  a  regular  shapci  re- 
quires considerable  address  and  much  patient  attention.  Xhi* 
curious  branch  of  practical  chemistry  has  been  improved  by 
M.  Leblancy  who  has  not  only  succeeded  in  obtaining  re* 
guiar  crystals  of  almost  any  size  at  pleasure,  but  has  made 
many  interesting  observations  on  crystallization  in  general. 
His  method  is  as  follows. 

The  salt  to  be  crystallized  is  to  be  dissolved  in  water,  and 
evaporated  to  such  a  consistency  that  it  shall  crystallize  on 
cooling.  Set  it  by,  and  when  quite  cold  pour  the  liquid 
part  off  the  mass  of  crystals  at  the  bottom,  and  put  it  into  a 
flat-bottomed  vessel.  Solitary  crystals  form  at  some  distance 
from  each  other,  and  these  may  be  observed  gradually  in- 
creasing. Pick  out  the  most  regular  of  these,  put  them 
into  a  flat-bottomed  vessel  at  some  distance  from  each  other. 


182  CltTSTALLiaATIOlf. 

aud  pour  over  them  a  quAhtfty  of  Ikfiad  obtained  in  the 
way^  by  evaporating  a  solution  of  the  salt,  till  it  ct-ysUUitei 
on  cooling.  Alter  the  position  of  ev^l'y  crystal,  once  Ht 
IfeiUii  evtM^  diiy,  with  a  glass  rod,  that  all  the  faces  may  be 
tfttemately  exposed  to  the  action  of  the  liquid  ;  for  the  face 
dh  which  the  ttysiitA  te'nii  n^Wr  rbcetvei  toy  meremertt.  By 
thie  process  the  cry^tkts  griduilty  incir^ase  in  size.  When 
Ihey  htir€  acquired  sUch  a  magnitude  that  their  forms  ekn 
HiMyla^  distirauished,  the  most  regular  lire  to  be  chosen.  Or 
thoSe  MVing  the  exact  shape  whkb  we  wish  to  obtain ;  and 
each  of  th^lh  id  to  bt^  put  ^pftratety  into  a  vessel  filled  with 
a  portion  of  the  samd  liquid,  kud  turned  in  th^  sam^  manner 
several  times  a  day.  By  this  treatment  they  may  be  obtained 
of  almo^  any  site  we  thiqk  proper 

i)bier9mtiim$»    After  the  cryital  has  continucNl  ia  the  liquid  For  a 
eartain  time,  the  quantity  of  salt  held  ift  solutioa  fefecomek  to  taach 
iKmioMhed,  that  the  liquid  begins  to  act  upon  the  cry  ktal,  aftdto  redin- 
•ttlf  e  it.    This  action  is  first  perceplibl^  on,  the  angVes  and  edgei  t/( 
the  crysVil.     They  become  blunted,  and  gradually  lote  their  shap6 
altogether.    Whenever  this  begins  to  he  perceivtftd,  the  Kquid  intikt 
be  poured  off,  and  a  portion  or  new  liquid  put  iti  fts  place ;  tithet- 
wise  the  Crystal  is  intallibly  dertroyed.     M.  Leblutie  has  observ^^ 
that  this  smgulcur  chaAge'be^ias  first  at  fbc  suVfkce  of  the  trquid,  letnl 
extends  ^dually  to  the  IxUtom;  so  that  k  crystal,  if  l4r|«,  Yokj  he 
often  perceived  in  k  state  of  increase  at  its  Ibfrer  end,  "^hile  it  n  dt^ 
appearing  at  its  upper  extremity.     M.  Leblanc  even  alBrtDS,  Ihat 
saline  solutions  almost  always  increase  in  density  according  to  their 
depth  from  the  surfiice. 

« 
cccxxxviii. 

Preparation  of  Salts. 

SuJphaU'  of  Potass. 

JJ^isdiVe  four  xmnc^es  of  Carbonate  of  Potass  in  eight 
otmc^  &f  Waler^  and  pour  in  Sulphuric  Acid  as  long  as  any 
effervescence  continues ;  (this  effervescence  is  occasioned  bya 
tery  riipid  diiiengagement  of  Carbonic  Acid,  jihich  is  dis- 
ehaf^d  by  dhionof  the  Potass  with  the  Sulphuric  Acid.)  Set 
the  sbtirtion  in  an  evaporating  dish  near  the  fire,  where  dust 
cahnot  reach  it;  after  a  slight  evaporation.  Salts  of  is  very 
beautiful  pyramidal  structure  (Sulphate  of  Potass)  will  be 
formed. 

Ob$ervalSons.    ^Iphatcof  potkss  is^the  predomiiilitin^  salttatlRi 
Cheltenham  waters;  wfaich,ac€ordittgtotheespertmentsof  Ml*.  Ricb) 
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ard  Phillips,  contUi  of  the  t^  afl^te  ineotioned,  with  a  certain 
quantity  uf  soda,  and  a  Tcrj  imall  portion  of  romnion  salt  (murtale 

of  soda).  The  prepan^tjw  ^'H^y  ^V  fMP^^  ^^^  ^.'^^  ^^  Chelten- 
hf^  S^klis  is  aa  artificial  compositiod  or  tpe  following  salts,  in  the 
proportions  here  s^ated^snlpliate  of  sod|t,  UOgmins;  sulpkOe  of 
magnesia,  66  grains  {  muriate  of  soda,  ten  grains  i  sniphajte  pf  iron, 
hair  a  grain  :  these  arejimplj  AritoJ9>Mi4  .U])Kctber. 

Su,l.PHATE  op  Magnesia. 

Put  ao  ounce  of  Carbpiuite  of  Magnesia  into  fi  tumbler, 
^nd  pour  oxejr  it  a  small  quantity  of  Sulphuric  Acid :  little  or 
no  action  will  take  place ;  but  if  water  be  adde^^  9f^A  the  Acii^ 
poured  in  until  the  Magnesia  is  completely  dissolved^y  it, 
(which  will  be  known  when  the  ^'C^^ervescence  or  discharge  of 
Carbonic  Acid  Gas  has  ceased,)  the  two  substances  will  have 
saturated  each  other.  Filter  the  compound,  and  evaporate 
H  inii/toWraUy  i^arm^itu^tiqn;  needleJikecryi^^l^AV^.^n 
shoot  up,  andjthe  whole  will  vQry.g4iqkly^bp  P^^yeiijttl^i^^ 
ttie  salt  knowii  by  tbe  nanie  Sulpbfite  of  M a^e^jp,  pr  ^p^tHP . 

OHervuUom.  In  theJarge  .wi^, .  sjvlpl^aAe  of .mjgi^esU  ^  o]i^i(i^ 
from  the  liqifor  reD\aii|ing  afttf  the  .cryibUyifatjpn  of  jnnr^^'t^  ,!i|f 
904a,  from  jMsa-water,  w^ich  holds  a  qaaatity  qf  it,  apd  or  n^uriatp 
of  nlagoesia  in  solution.  This  is  boil^  4own,  and  jrHen  exposed  to 
suflkient  cold,  affi>fds  a  mass  of  slender  needle-like  cf  Tstals.  Thm 
salt  in  a  state  of  pwnty,  beiqg rather  dioceacent,  tboitli.beiuspi.in 
close  Tessels,or  bladders. 

CCCXL. 
SCLPHATE    OF  SoD/k. 

Pour  four  ounces  of  dilutpd  Sulphuric  Acid  over  ^.^pl^tif^ 
of  Carbonate  of  Soda ;  and  if  e^Qery^scence  still  continues  after 
repeated  agitation  with  a  glass  rod,  add  more  acid.  When 
the  liquids  are  saturated,  expose  the.  whole  in  an  evaporating 
ifjgsh  to. a  considerable  beat.  It  >vill  ^i^ystallize  in ^iz-i§ifled 
priaxof,  which  are  efHoresc^nt,  aod  soluble  in  thr/ee  parts  of 
cold,  or  an  equal  part  of  boiling,  water. 

Opi^irviiihm.  These  i|^lts  have  been  termed  pi^ujier's  Salts.  |n  the 
laige  way,  they  are  obtained  in  decomposing  sea  water  by  sulphuric 
acM. 
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CCCXLI.    * 
SULPHATB  OF  ZiNC. 

Pour  an  ounce  of  Sulphuric  Acid  diluted  with  three  ounces 
of  Water  over  an  ounce  of  Zinc  filings.  An  intense  action 
will  be  set  up  as  the  Acid  combines  with  the  Metal ;  and  the 
water  will  be  rapidly  decomposed,  as  may  be  seen  from  the 
great  evolution  of  Hydrogen,  (or  rather,  Hydro-Zincic  Gas.) 
Set  the  solution  aside  to  crystallize,  which  it  will  do  in  white 
masses.  In  the  lar^e  way  it  is  obtained  by  exposing  the 
native  Sulphuret  to  air  and  humidity. 

ObtervMon.  This  salt  ii  remarkably  aitringeiit,  and  if  much  atedl, 
fordijiog  oil-€o1oor». 

CCCXLIf. 

Sulphate  of  Iron. 

Pour  Sulphuric  Acid,  diluted  with  eight  times  its  weight 
of  Water,  over  Iron  filings  in  a  glass  vessel.  The  Metal  will 
soon  be  dissolved,  and  much  Hydrogen  gas  will  be  disea- 
gaged.  Place  the  solution  in  a  warm  place  to  crystallize, 
which  it  will  do  in  those  light  green  crystals  of  a  Rhom- 
boidal  Prismatic  shape,  known  by  the  name  of  Copperas, 
Green  Vitriol,  or  Soilphate  of  Iron.  Some  of  these  crystals 
have  been  obtained  sixteen  inches  high,  and  ten  wide.  To 
obtain  such.  Dr.  Black  recommends  pouring  a  little  stale 
human  urine  into  the  crystallizing  pans. 

Ob$ervatum$.  This  salt  is  procureil  in  the  lai|^  way  by  the  oxy- 
genation of  the  native  Sulphuret  of  Iron  (Pyrites),  expoted>  la 
heaps  or  bedi^to  air  and  humidity. 

Sulphate  of  Iron  is  much  used  in  the  arts,  particularly  by  Dyen, 
and  Hat-makers,  who  form  a  very  black  dye,  in  decomponog  it  bj 
Gallic  acid. 

CCCXLII1. 
HULPHATB   OF  COPPEB.     - 

• 

Dissolve  ^me  old  halfpence  in  diluted  Nitric  Acid,  and 
when  the  liqsid  is  in  a  saturated  state,  pour  in  a  solution  of 
Carbonate  of  Potass.  By  double  affinity,  two  new  sub- 
stances will  be  formed,  viz.  Carbonate  of  Copper,  which 
will  be  precipitated  of  a  green  colour ;  and  Nitrate  of  Potass, 
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vrUch  will  be  held  in  solution.  Filter  the  saline  solution, 
and  pour  over  the  Carbonate  as  much  diluted  Sulphuric 
Acid  as  will  dissolve  it.  Evaporate  the  solution*  Beautiful 
blue  Crystals,  known  by  the  names  of  Sulphate  of  Copper, 
Blue  Vitriol,  or  Blue  Stone,  will  be  formed.  Wash  the 
Crystals,  and,  when  completely  dried  on  blotting  paper, 
enclose  them  in  a  phial. 

COCXLIY. 

Sulphate  of  Silver. 

Proceed,  in  all  respects,  as  in  the  last  experiment,  only 
using  silver  instead  of  copper :  very  beautiful  shining  needle- 
like crystals,  which  are  very  insoluble  in  water,  will  be  formed. 

CCCXLV. 

Muriate  of  Soda. 

Dissolve  two  ounces  of  Carbonate  of  Soda  in  four  ounces 
of  water,  and  pour  in  Muriatic  Acid,  until  the  Carbonic  is 
completely  discharged.  Set  the  solution  aside  to  crystallize ; 
— the  result  will  be  Muriate  of  Soda  ; — which  is  that  salt  so 
much  used  by  man  with  his  food. 

Obaervalions,  This  salt  ifl  found  abundantly  in  nature.  Near  the 
city  of  Wieliczka,  in  Gallicia,  there  is  a  salt  mine  of  great  extent. 
It  IS  covered  by  about  twenty  fathoms  of  earth,  and  is  divided  into 
three  stories,  one  below  the  other;  each  is  about  thirty  fathoms  in 
height,  about  8000  fathoms  in  length,  and  40O  in  breadth.  Thoie 
who  have  explored  these  mines  affirm,  that  whoever  could  devote  t£r 
Jktfurt  every  day  to  the  examination  of  them,  would  employ  six  weeks 
in  visiting  the  whole  of  these  subterraneous  vaults. 

The  value  of  this  mine  is  estimated  at  800,000  ducats  annoaliy. 
Not  far  from  this  mine  is  another  of  vast  extent,  at  Bochnia.  The 
wonders  that  have  been  reported  of  these  mines  are  calculated  rather 
to  excite  astonishment,  than  to  convey  truth,,  but  this  subject  of 
Natural  History  is  in  reality  too  curious  and  interesting,  to  require 
exaggeration. 

In  the  first  mentioned  of  theie  mines,  there  are  four  stories  or 
floors  of  salt,  with  streets,  &c.  From  the  first  story  to  the  fourth, 
in  descending,  there  are  stairs  nine  or  ten  feet  in  width. 

The  first  story  presents  a  piece  of  architecture  well  entitled  to  atten- 
tion :  it  b  no  less  than  a  complete  chapel,  with  all  its  ornaments  formed 
out  of  the  salt  itself.  It  is  dedicated  to  St.  Anthony ;  is  about  thirty 
feet  long,  by  twenty-four  wide,  and  eighteen  high;  not  only  the 
•teps  of  the  alUr,  but  the  altar  itself,  the  twisted  columns  that  adorn 
it,  and  support  the  vault,  with  every  ornament  of  the  chapel,  the 
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cracifis,  the  Mtneiot  the  Tirgl$«  mul  of  3t.  Aitimjy  wHIi  |ui#lkfr 
the  size  of  life,  reprweniiag  SiaimoQil^  Are  ell  of  ««H»  the  latter  jbi 
reonrkablj  traDspareot.  Not  Tar  from  this  chapel  if  another  ^edU 
cated  to  the  Virgin,  and  about  sixty  ^cet  from  this  i§  another*  dedi- 
cated to  St.  John  Neoonuicando.  On  eertaHi  daji  in  tJtte  year,  raasa 
if  said  in  thefe  cliapela  in  nemoty  of  rants  which  baTp  ncdmad  la 
tiff  niiief . 

The  miners  giTO  the  name  of  itreett  to  tlie  aileji  which  thcj  JGann 
in  working,  and  by  the  aid  of  a  little  fancy,  they  nnd  houses  in  these 
streets  t  hence  the  report  of  a  city  haying  been  built  and  inhabited 
fomerly  in  this  subterraneoas  idioie* 

farther  on  is  a  stream  jof  fresh  watiuc«  wJiich,  filtering  through  a 
layer  of  argillaceous  sand,  about  four  feet  in  thickness,  runs  slong 
the  nines.  Jt  jerres  to  wat^r  the  horset,  and  the  ffMurrs  itbemseUes 
drink  of  it. 

in  the  ^Ueries  of  saU  are  formed  recesses.,  where  |he  miners  i^r 
posit  their  tools  when  they  quit  the  mibe  f  to  theie  they  give  the 
names  of  houses.  The  deeper  the  workmen  penetrate,  the  more 
abundant  and  pure  is  the  salt  they  obtain.  If  a  few  layers  of  earth 
or  clay  are  found*  they  are  hut  small,  and  ••eldom  more  than  two 
feet  in  thickness.  No  rolcanic  productions  haTe  hitherto  been  found 
in  Ahese  mines ;  neither  sulphur,  hitomen,  nor  coal,  &c.  as  in  reany 
others.  But  .many  shells  are  iound,  principally  Bii«Wes  and  Ma- 
drepoccs. 

The  air  is  wholesome  in  this  deep  abode,  the  galleries  being  formed 
with  great  attention,  to  preserre  a  conunanication  with  the  external 
air.  The  workmen  enter  in  the  raorntng,  and  withdraw  in  the 
OTening »  but  the  horses  never  qnit  the  mine  while  capable  of  laliour, 
their  itahles  and  racks  being  all  made  <^f  lalt.  After  a  short  stay  in 
thb  confinement,  these  animals  hecome  Mind. 

The  gatterietAfe  propped  up  wath«ihe. utmost  solicitude,  «nd  darifig 
the  whole  iime  that  the  mine  «f  Wiielifiaka  has  heen  wockod^  no 
QOBsiderahle  obstaole  has  interrupted  the  operatspas*  U  is  thoiuht 
that  the  mines  of  Wielicakaaae  connected  with  .those  of  Bocknia  dis- 
tant about  five  mileaeastwiard,  -wheroisal  t  of4he  s^me  .kindis  procpred, 
aad  Jt'Wttsidrmerly  the  cuatomiiarhoUi  mines  to  work  towards, each 
otfaeryin  the  same  directum. 

The  manner  of  obtamtng  salt  is^as^foHows  :  the  inaster  miner  Bucke 
the  dimenstoos  of  %  block  of  'salt  (  eight  feet  tin  length,  ibmr  in 
depth,  -and  two  feet  in  thickness.  The  miners  Ihen  oMwe  a  msnibnr 
of  holes  on  one  side,  three  inches  deep,  and  about  six  inches  jasaoder ; 
they  next  make  a  kind  of  groove  >half  an  'inchjdeep,jConneeting.these 
holes;  and  place  iron  quoins  in  each  of  the  holes,  which  th^  stiike 
gently  with  mallets.  As  fhese  quoins  penetrate  deeper  into  thO'tack, 
the  echo  of  the  blowfly  they  receive^  resounds  throtighont  the  mine, 
and  has  a  pleasing  effect  on  the  ear ;  when  the  block  is  ready  to  part, 
a  crack  appears  n>llowing  the  course  of  dhe  holes;  a  workman  th«a 
thrusts  in  a  wooden  pole,  and  working  it  about,  the  bUck  is  hourd 
tohreak  off  from  its  native  bed.  In  the  miiie  of  .Wielicska,  theee 
are  from  1500  to  2000  labourers. 


I 
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The  w«ter  drijpping  from  the  topt  of  fome  of  the  gatteriei,  Iim 
produced  ftalactites  of  tttrpriaiii^  maenitade  mod  beftoty. 

Cryttalft  of  lalt  are  found  occasionally,  •omeiimes  in  small  layers. 
These  are  carried  to  the  secretary's  office,  where  foar  clerks  «re  con- 
staotly  employed :  and  where,  as  in  the  chapels  at  first  described,  all 
the  fumttore,  tables,  book-case,  seats,  &c.  are  of  salt.  These 
crystals  are  formed  into  Tarious  devices,  as  crucifixes,  chairs,  coffee- 
cups,  cannons  mounted,  watches,  salt-cellars,  ftc. 

Ttiif  mine  has  been  worked  to  the  depth  of  ^5  or  10  fathoms  i  it  is 
thouc^ht  the  salt  does  not  lie  deeper.  Some  other  salt  mines  are 
dee|ier  t  that  of  Torbaz,  in  TransylTania,  is  56  fathoms  s  Viaakna  in 
66  fialhoms ;  Kolos  46 1  Izik,  47 «  an  old  mine  of  Deks  7t  i  that  at 
Ishler,  on  being  bored,  gave  salt  960  feet  below  the  lowest  story  then 
worked. 

In  July  118^,  a  regular  search  for  rock-salt  was  commt»iced  at 
Mb^nit^  «u  thedepanment  of  La  Meurthe,  in  France,  and  at  the  dcfth 
of  SCO  feet  there  was  found  a  bed  eleven  feet  tiikk.  Below  thisykhe 
workmen  perrorated  a  bed  of  eypsuro  and  clay  of  h4%  feet,  when 
they  reached  another  bed  of  salt  eight  feet  thick.  The  salt  of  tha 
fint  bed  was  verr  white  and  transparent,  and  very  pure:  the  second 
contained  a  small  portion  of  gypsum  and  argillaceous  substances,  which 
were  brownish  like  clouded  flint. 


CCCXLVI. 

MuRiATQ  OF  Ammonia 

4 

Pour  Muriatic  Acid  into  a  solution  of  Carbonate  of 
Ammonia  until  effervescence,  "by  the  discharge  of  Carbonic 
Acid,  totally  ceases.  Set  the  solution  aside,  in  an  eva- 
porating dish,  to  crystallize.  The  sah  formed  will  be  Mu« 
riate  of  Ammonia. 

ObtigrvationB.  Hiii  salt  hn  been  prejiafed  hrmany  way*  on  a  large 
scale.  Impure  Ammonia  is  distilled  from  nnivnal  eobilaBees,  aid 
combined  with  sulphuric  acid.  The  new  compound  is  then  decom- 
posed by  muriate  of  soda:— muriate  of  ammonia  being  sublimed 
mlo  a  solid  mass,  somewhat  elastic,  and  semi*transparent. 

CCCXLVII, 

MuniA'TE  OF  Lime. 

Pour  Muriatic  Acid,  diluted  with  eight  parts  of  water^ 
over  some  Carbonate  of  Lime^  wilil  effervescence  oeases*-— 
Pour  the  solution  into  an  evaporating  dish,  and  sett  it  aside, 
in  a  warm  situationyto  crystallize.     When  the  Crystals  ceaao 
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to  foriu^  dtrain  oS*  the  remaining  \v|itcr  as  quickly  as  possible^ 
and  enclose  the  Crystals  in  ground  stoppered  phials  for  use. 

OkicrvMihn,    This  is  one  of  the  most  detiqueteent  salts  knofra. 


cccxLvnu 

Muriate  of  Silver* 

Prepare  a  solution  of  Nitrate  of  Silver,  and  add  to  it  a  solu- 
tion of  Muriate  of  Soda,  as  long  as  a  ilocculent  precipitate 
falls  down.  This  is  Muriate  of  Silver  obtained  by  double 
decomposition.  Filter  the  liquid^  and  wash  the  precipitate 
with  water ;  when  dry,  put  it  into  a.  crucible  and  submit  it  to 
a  gentle  heat :  this  precipitate  will  very  quickly  be  fused  into 
a  mass  of  what  by  the  old  chemists  was  called  Luna  Cornea^ 
from  its  resemblance  to  horn  of  a  light  colour. 

CCCXL1X. 

Chlorate  of  Potass. 

Pour  some  Chloric  Acid  into  a  solution  of  Carbonate  of 
Potass,  until  effervescence  ceases :  pour  the  mixture  into  an 
evaporating  dish,  and  set  it  aside  to  crystallize,  which  it  will 
do  in  brilliant  white  flakes.  When  half  the  crystals  have  been 
formed,  pour  off  the  supernatant  liquid :  dry  the  crystals  on 
blotting  paper,  and  preserve  them  in  a  well  stopped  phial.— 
The  liquor  poured  off  may  also  be  crystallized,  but  the  crys- 
tals, instead  of  Chlorate,  are  Muriate  of  Potass.  Chlorate  of 
Potass  may  be  obtained  in  greater  quantity,  by  passing  Chlo-^ 
rine^Gas  through  a  solution  of  pure  Potass. 

CCCL. 

Nitrate  of  Barytes. 

Pulverize  Carbonate  of  Barytes,  and  pour  over  it  diluted 
Nitric  Acid,  until  effervescence  from  discharge  of  Carbonic 
Acid  ceases.  Set  the  solution  aside  to  crystallize.  These 
crystals  are  sometimes  in  the  form  of  shining  plates,  but  gene- 
rally in  that  of  stars  composed  of  several  Octahedrons  attached 
to  each  other. 
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CCCLI. 

NiTRATB  of  Ammonia. 

Dissolve  some  Carbonate  of  Ammonia  in  distilled  water, 
amd  add  to  it  Nitric  Acid  until  effenrescence  ceases :  place 
the  solution  in  a  warm 'place  (temperature  about  80>  or  90®) 
to  crystallize.  When  sufficient  evaporation  has  taken  place^  six 
sided  prismatic  crystals  will  be  formed.  Put  these  crystals 
into  a  dry  and  well  stopped  phial^  for  use. 

CCCLll. 

Nitrate  of  Bismuth. 

Pour  throe  ounces  of  diluted  Nitric  Acid  into  a  glass  vessel, 
and  add  gradually  to  it  two  ounces  of  Bismuth,  broken  by  a 
hammer  into  small  pieces.  The  metal  will  be  attacked  with 
^reat  energy,  and  Nitrate  of  Bismuth  will  be  formed."  Crys- 
tallize the  solution  by  a  gentle  heat,  and  preserve  the  crystals 
in  a  phial.  These  possess  much  beauty ;  being  radiated  like 
^re-work  stars. 

CCCLIII. 

Nitrate  of  Potass. 

HThis  salt  is  found  abundantly  in  nature ;  and  vast  quanti- 
ties of  it  are  imported  from  the  East  Indies.  To  obtain  it  pure, 
four  diluted  Nitric  Acid  into  a  solution  of  Carbonate  of 
^otass,  as  long  as  effervescence  continues.  Set  the  mixture 
in  a  warm  place  to  crystallize,  which  it  will  do  in  Hexaedral 
Prisms,  which  are  soluble  in  six  parts  of  cold,  or  in  one  part 
tif  boiling  water. 

(H§er9Biicmi.  In  India  this  tslt  is  found  ready  formed  on  the  fiir- 
face  of  the  soil  i  but  in  France,  \U  production  has  lon<;  been  by  artifi- 
cial arrangemeats.  Animal  and  vegetable  substanceti  in  a  state  of  de- 
composition are  mixed  with  a  quantity  of  carbonate  of  lime.  The 
mast  it  exposed  to  the  air,  but  protected  from  the  rain  by  sbeds»^ 
Being  occasionally  stirred  i  after  several  months,  the  materials  are 
found  to  contain  nitrate  of  lime,  and  nitrate  of  potass.  These  salts 
are  extracted  by  .lixiviation  with  water  :  pure  sub-carbonate  of  potass 
is  now  added,  by  which  the  nitrate  of  lime  is  decomposed,  and  the 
qnantity  of  nitrate  of  potass  encreased.  The  nitre  is  then  purified, 
by  repeated  solutions  and  crystallizations.  In  thi«  process,  it  is  sup- 
posed that  the  oxygen  of  the  atmosphere  combines  with  the  nitrogen 
of  the  animal  matter  to  form  nitric  acid,  and  that  this  combines  with 
the  lime  and  potass  of  the  vegetable  substances. 

The  French,  in  the  manufacture  of  saltpetre,  Ac. — when  other 
nations  supposed  them  destitute  of  every  mode  of  defence  against  the 
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united  forces  of  Europe,  have  ciikHnlfd  to  the  worid  a  proud  tropb?  oT 
the  prodigies  to  be  accomplished  by  industrj  guided  bj  science.  The 
following  are  extracts  from  M.  drear's  account  of  these  gigantic  ope- 
rations. ' 

"  We  still  recollect  with  astoiMfbinent  and  admiration,  thf  eo- 
tbufiastic  spirit  of  every  Frenchman,  at  a  time  when  his  country  was 
in  the  greatest  danger,  and  the  prodigtont  efforts  which  resulied  from 
it,  towards  fntnishing  an  eaormous  quantity  of  gunpowder  and  arms 
of  etery  kind — ttf  all  which  the  sation  was  so  much  in  want- 

«« It  was  necessary  \o  give  impals^  to  a  whole  nation,  when  the  hiui- 
Bcis  was  brought'forwardf  of  every  where  extracting  the  saltpetre 
earth  contained  in  the  French  soil.  This  art  was,  in  fact,  an  object 
almost  generally  unknown.  Private  interest  was  alarmed  at  seeing  it 
set  on  root  (  and  still  tmoi^  numerous  prejudices  produced  a  variety 
of  obstacles.  Men  could  not  be  persuaded  that  persons  so  untaught* 
and  at  that  time  perfect  strangers  to  the  trasiness,  cou)d  all  at  once 
eiyagein  tt  wttk  success  t  they  could  not  believe  that  France  was  so 
ficb  ID  lltat  comnuidity,  which  never  was  known  to  be  exUncInd  in 
eiiAeient  qnantity  for  ordioAVf  use  I  nnd  of  wfaich  »  full  supply  had 
enly  been  obtained  by  nusans  of  what  was  brought  from  India, 

**  In  the  mean  time,  at  the  inviUtion  of  the  National  Convention, 
proclaimed  by  a  decree  of  the  1 4th  of  Frim^re,  in  the  second  year  of 
the  Republic,)  the  citizens  gave  themselves  op  to  the  making  of  salt- 
petre. The  number  of  buildings  erected  on  this  occasion,  amounted  ra- 
pidly  to  0000.  Necessary  instructions  were  every  where  given  bv  order 
of  government.  France  was  divided  into  large  districts,  each  of  which 
was  toBtiflftttflly  surveyed  byen  inspector  Alaed  in  the  arts  and  sciences. 
Vnder  each  tnapector«  ia  every  depaiiment,  iias  pheed  a  former  Di- 
mcior  ef  the  Nntional  Administcation  of  mltpeire  worli^,  who  an- 
imiotod  in  each  district  a  citizen  sufficiently  intelligent  to  presipe 
over  the  formation  of  the  offices,  and  to  regulate  the  works  ; — 
thus  was  activity  estaA>lished  in  every  plaoe  at  once. 

**  On  the  other  hand,  a  snmmous  was  iesned  for  every  district  to 
send  two  robust  and  intelligent  cannoniers  to  Paris,  to  reeeive  iAStrue*- 
tions  from  the  most  skilful  persons,  who  were  to  explain  to  them  the 
nrtof  manufeetunngeakpelre,  of  refining  it«  and4)f  cooveiiing  kioto 
gunpowder  t  and  to  some  the  mode  of  casting  cannon.  These  pnpila 
were  then  sent  back  into  the  different  estaMishmenIs,  to  assist  in  the 
works  according  lo  their  capacities.  Ooverament  kept  ep  an  active 
correspondence  witAi  aitl  its  agents :  it  euppUed  lAwm  occasionally  wtth 
everr  necessary,  and  every  where  made  ea^  the  eaecntive  pait.  It 
was  known,  that  every  district  oonld  easily  furnish  a  thousand  weiglit 
of  saltpetre  every  ilecode,*  and  orders  were  given  for  that  •^anntitf  t 
places*  were  pointed  out  where  to  send  it  to ;  the  means  of  conveying 
It  nere^xed  upon ;  nnd  frequent  accounts  were  rendeved  of  every  opo- 
mtion.  In  short,  so  much  care  produced  the  desired  effiscts;  and 
mere  than  sixteen  mttlions  of  pounds  of  rough  saltpe^e  were  collected 
in  one  year. 


*  Every  tooth  df^. 
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**  It  Md^  iwccMiTy  to  rAm  thk  nltpetr^  for  tbe  mamifiKtara  of 
^opowder ;  in  a  thort  time  the  nloery  of  yUnitft,  wfti  Iraiit  on  tiio 
Abbey-ground  of  St.  Germain-det-pret,  at  Paris.  Saltpetre  flowed 
there  in  profuiioa ;  and  this  establishment  alone  yielded  in  the  refined 
itate,  regularly  every  day,  about  S0»000  pounds  I— In  making  it  into 
gunpowder  the  works  of  Oreiielle«  in  five  months,  were  so  successful 
as  to  furnish  the  armies  with  no  less  than  1,600,000  pounds!  I" 

On  the  banks  of  the  Merrymack  and  the  Gasconade,  in  Amerka, 
mn  iolind  numerouk  caves  which  yield  an  earth  lugdy  impr^goaled 
with  nitre,  which  is  procured  from  it  by  ltzi?iation.  At  the  head  of 
Current^s  river  were  also  found  several  caves  from  which  nitre  is  pro- 
cttM,  tbe  principal  of  tbeie  is  Ashley's  cave  on  Cftve  Creek»  about 
••  ^I'dei  8.  W.  f»f  Polosi.  Thii  h  one  of  those  stapendous  and  exten- 
five  cnvekas«  which  ckMiot  bi»  vlawod  withont  eacithig  wonder  soni 
«lonishnNnt;aiid  tkese  seolations  are  increased  by  beholding  the  woiiu 
Ibr  the  manufacture  of  nitre  situat6dm  its  interior.  The  native  nitrate 
air  potass  is  found  In  beantiful  white  crystals,  investing  the  issaree  of 
Ike  limestone  rock  which  form  the  walls  of  this  eave.  Seteml 
«thenfB  its  vicinity  ediibit  the  same  phenomoneA. 


cccLrr. 

ACBTATE   OF  LsAD. 

Ftit  two  oimces  of  Carbonate  of  Lea4»(Wlnte  Lead))  into 
dRorence  flask,  and  pour  over  it  eight  ounces  of  distilled  vine- 
pu*.  First  give  thc^m  a  boiling  heat,  and  then  let  them  digest 
gently  over  a  lamp,  until  the  Carbonate  is  completely  dis- 
■olved.  Now  pour  out  the  solution  into  an  evaporating  dish, 
and  let  it  crystallize,  which  it  will  do  in  masses  of  small  shining 
prisdiatic  needles. 

0MefiMMM.  This  I»na  «f  4ffae  eryiMals  denotes  that  the  Mit  %as  an 
rnkfom^X-mM  i  hot  if  a  titlleOMde«f  Leai4e  beMed  wM  it,  teneid 
mad  the  metal  will  besaUKated  i  aoi  the  ^ij^lals  will  be  AcMiir,  or 
inflates. 

cccrv- 

AcBTATB  or  Eivc. 

<Btoiatoltttion«of  S«lpinte  «f  Zinc,  iponr  a  volution  of  Aoe- 
talfcx)f  iMd^u  \mt  ufe  a  prectpiftate  f tiHs  Aown.  Filter  the 
"Wliolfe  and  lay  the  acar  liquid  aside  for  'crystallization.  The 
precipitated  white  (powder  is  Sulphate  of  Lead,  which  is  a 
very  insoluble  salt 4  and -the  crystaUized  solution  is  Acetate  of 

2iDe. 
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Oh§erv£ihn,    Thif  lalt,  Iik6  the  sulphate,  is  vory  astriugebtf 
is  used  in  medicine  as  a  stjptic  and  colly rium. 

CCCLVI. 

Sub-muriate  op  Mercury. 

Put  into  an  alembic  four  ounces  of  Muriate  of  Mercury^ 
ivith  three  ounces  of  pure  Mercury.     Apply  heat  and  sublime; 
— white  crystals  will  be  found  in  the  receiver.     These  are  the 
true  Sub-Muriate  of  Mercury.     When  these  crystals  are 
rubbed  in  a  mortar  and  sround  very  fine,  this  substance  has. 
the  name  of  Calomel.     It  should  be  kept  in  a  phial  with  a 
glass  stopper^  and  in  rather  a  dark  place,  as  the  light  is  apt 
to  change   its  beautiful  white  ivory  colour^    into    a  dirty 
yellow. 

Obiervati0n.  The  following  process  has  lately  been  proposed  for  the 
preparetiou  of  calomel — prepare  an  Oxy-salphate  of  Mercury,  by  boil* 
mg  twenty-five  pounds  of  mercury,  with  tnirty-five  pounds  of  sal* 
phuricticid.  Triturate  thirty-one  pounds  of  this  dry  salt  with  twenty 
poutids  four  ounces  of  mercury,  until  the  globules  disappear ;  and 
then  add  seventeen  pounds  of  common  salt  (muriate  of  soda.)  The 
whole  must  be  thoroughly  mixed,  and  sublimed  in  earthen  vessels.-^ 
Between  forty-six  and  forty-eight  pounds  of  pore  calomel  are  thai 
produced.    It  is  to  be  washed  and  levigated  in  the  usual  way. 

CCCLVII. 

Carbonate  of  Ammonia. 

Pulverize  four  ounces  of  Muriate  of  Ammonia  and  six 
ounces  of  Carbonate  of  Lime.  Put  this  in  a  mixed  state  into 
a  dry  stone-ware  retort  or  alembic,  and  give  it  a  good  heat. 
An  elastic  vapour  will  come  over,  and  will  be  condensed  on  the 
sides  of  the  receiver  in  small  shining  filaments.  These  are  mi- 
nute crystals  of  Carbonate  of  Ammonia.  They  have  a  pun- 
gent odour.  The  Muriatic  Acid  unites  with  the  Lime  in  the 
retort,  forming  Muriate  of  Lime,  which  should  be  washed 
out  with  water  and  crystallized. 

GbtervmUon.  Another  mode  of  prenaring  this  salt  on  a  small  scale* 
IS  to  pour  some  diluted  sulphuric  acid  over  powdered  chalk  in  a  tu* 
bnlated  retort«  and  to  put  the  beak  under  a  jar  of  amnv>niacal  gas« 
placed  in  a  pneumatic  mercurial  trough  ; — sulphate  of  lime  will  be 
formed  in  the  retort,  whilst  the  carbonic  acid  quits  the  earth,  and 
attaches  itself  to  the  alkali  in  the  jar,  forming  a  solid  substance,  vis. 
the  carbonate  of  ammonia.  This  will  be  deposited  on  the  sides,  la 
the  form  of  very  beautiful  white  small  filaments. 
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ccclviii. 

Phosphate  of  Soda. 

PuWerize  sobiq  Pho8|4ioric  Acid,  and  dissolve  it  m  water; 
to  the  clear  solution,  add  Carbonate  of  Soda,  as  long  as  effer- 
Tescence,  by  the  escape  of  Carbonic  Acid  Gas  ccmtinues.  £va« 
porate  the  new  compound  in  a  tolerably  warm  situation  :  very 
beautiful  Rhomboidal  Prismatic  crystals  of  Phosphate  of  Soda 
will  be  formed.  Dry  them  on  blotting  jpaperjaud  preserve 
them  in  a  well  stopped  phial;  as  they  effloresce  by  contact 
with  the  air. 

CCCLIX. 

Tartaric  Acid. 

•  r 

Dissolve  eight  ounces  of  pulverized  Super-Tartrate  of 
Potass  in  a  quart  of  boiUng  water ;  when  the  whole  is  dis- 
solved, add  three  ounces  of  finely  powdered  Carbonate  of 
Lime,  (chalk)  until  effervescence  has  ceased,  stirring  it  fre- 
quently with  a  wooden  spatula,  or  glass  rod.  An  insoluble 
precipitate  of  Tartrate  of  Lime  will  be  formed  ;  this  must 
be  well  washed  with  water,  and  the  water  poured  off.  Now 
pour  in  three  ounces  of  Sulphuric  Acid,  diluted  with  two 
ponndsyor  pints^  of  water,  sulphate  of  Lime  will  be  pre- 
cipitated, and  Tartaric  Acid  will  be  held  in  solution.  Pour 
off  the  solution  into  a  glass  vessel,  and  evaporate  three- 
fourths  of  the  whole,  by  boiling.  Pour  the  remainder 
into  an  evaporating  dish  for  crystallization.  The  Crystals 
%viU  be  tabular  and  transparent. 

cccuc. 

Citric  Acid. 

Squeeze  several  lemons  into  a  bason,  and  add  powdered 
chalk,  until  effervescence  ceases.  This  is  caused  by  the 
escape  of  the  Carbonic  Acid  Gas  of  the  Chalk.  Citrate  of 
Lime  will  be  deposited  in  the  form  of  a  white  precipitate.  ^Fhe 
supernatant  liquor  is  to  be  poured  off,  and  the  precipitate 
roust  be  freed  from  mucilagiuous  matters  by  repeated  wash- 
ing. Now  pour  in  tome  very  diluted  Sulphuric  Acid,  and 
place  the  whole  for  a  few  minutes  over  a  lamp.  Sulphate  of 
Lime,  a  very  insoluble  salt,  will  occupy  the  bottom  of  the 
Tessel,  whilst  the  Citric  Acid,  being  disengaged,   remains 
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in  solution.  Pour  ofF  the  liquor,  and  evaporate  gently  by 
boiling ;  now  set  it  aside  to  crystallize,  which  it  will  do  in 
Rhoniboidal  Prisms.  The  Crystals  will  be  pure  Citric  Acid, 
possessing  ^  rery  sour  bat  pleasant  taste,  and  capable  of 
combining  with  slk^Ke»,  earths,  Sie.  This  dyvtatlized  Acid 
is  the  sathe  a«  that  kn^wh  by  the  ilaiae  of  Concrete  Salt  of 
Lemons. 

CCCI.X1. 
CiKtdtALLlZATlOl^   OF  SulFiltJt. 

Melt  some  Sulphur  in  a  deepcrvicible;  when  it  has  cooled 
so  fari  that  the  upper  surface  is  just  hard,  break  off  the 
bottom  of  the  crucible  with  a  hammer,  and  let  the  fluid 
Sulphur  ran  out  from  beneath  the  crmtb  By  this  method, 
th«  crystallization  in  Iteedlei  or  slender  fibres  ¥riU  be  vary 
evident.    Preserve  the  specimen. 

Cccucii. 

CftTStALLlZAtlOH   OV  TlN. 

Melt  four  ounces  of  Tin  in  a  dean  crucible;  when  in  a 
liqdd  state,  immerse  a  thick  iron  wire  in  it,  lake  kqS  Am 
fire,  and  let  it  cool  until  a  hardened  covering  be  formed  on 
the  top,  of  the  thickness  of  a  halfpenny.  Now  wiMriiw 
the  wire,  and  pour  out  through  the  aperture,  all  the  fliud 
Tin  beheathk  When  the  crucible  is  quite  cold^  break  k, 
and  take  out  the  hardened  covering  (  it  will  be  found  in  a 
crystallized  state,  and  will  exhibit  a  very  beautiful  appearance. 

Oh9€r9aiionM,  The  crjstAlliiation  of  the  iarlaoe  of  tin  plates  has, 
since  its  iatroductioa  iato  thu  country,  beta  mach  in  vpgoe,  for  the 
manufacture  of  tmall  cabioeti  and  other  toys.  It  has  been  found, 
that  when  other  metals  are  combined  with  the  coatiaf  df  th^M  plates, 
tbe crysUllisation  by  the  appllcaiioa  of  aoids,  WiNbe  itMtth  meve 
perfect  and  beautifnf.  Accordinrly,  a  pataat  hfts  been  taken  out  for 
manufacturing  what  are  termed  **  Awt^rpKom  MeUl  FUUh^  and 
in  the  specification,  the  Patentees  ezpreu  thenuelvet  thus : — 

The  metals  that  are  found  most  convenient  aud  proper  for  this  pur- 
pose, are  zinc,  bismuth,  copper,  lead,  and  brass.  The.  quantity  of 
^  such  metals  to  be  added  to  the  tin,  to  make  the  amorphous  mm* 
and  to  produce  the  desired  and  eertaia  edbtt  of  a  pleasiag,  ^rillkat* 
and  varied  crysnillizatioa,  is  variable  accordiog  to  the  degree  or  depth 
desired,  and  also  according  to  the  general  character  and  crystalline 
figure  and  appearance  which  may  from  time  to  time  be  suited  to  the 
taste,  caprice,  and  opinion  of  the  public.    The  quality  of  the  block* 
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tin.  at  it  may  be  more  or  leif  |rare,  will  coniiderablj  iniuencc  tlie 
proportion  of  tlie  alloy.  It  will  also  determine  the  partijCuJar  metal  or 
the  combinations  thereof,  moil  proper  for  proc|ucing  beautiful  and 
'brilliant  ery«tal«;  ranch,  too,  will  depend  apon  the  niUnreof  (he  bet»- 
rofOReoni  snbstancef,  which  are  fonnd  to  oe  more  or  leti  combined 
wiih  the  block-tin,  aa  it  ooroes  from  the  imelter.  It  it  therefore 
thought  impracticable  to  lay  down  any  fixed  proportions  for  the  mix- 
ture of  the  metals  to  be  used  in  the  composition  of  the  amorphous 
'metal  (  expertehce,  attention,  and  the  tkitl  and  jodf^nt  of  the 
operator,  must,  under  a  due  consideration  of  the  existinf;  cifcnm- 
staaces,  r^ulate  it«  The  proportiona  hUherto  u$e4  have  varied  from 
ihe  twfenHeth  pari,  and  wpwarde,  ef  i^o^fte  each  part  of  bioek'iin 
And  the  eSect  of  an  improTod '  crystallisation  wiU  bff  prod'iied, 
lather  sucb  alloy  be  added  to  the  tin«  to  the  ^melting  of  ^^  block 
tin  before  coinage  I  or  nfterwacds  to  tbo  lilock,  in  the  mC;«nei  aboVe 
described. 

A  character  belongs  to  meteoric  iran  not  generally  known  i  this  con 
•Isls  in  the  production  of  regular  flgures^and  crystalline  facetSyon  the 
polished  surfiice  of  the  iron,  when  moistened  with  nitric  acid»  anft* 
logout  to  those  prodneed  in  tlie  moire  metalUfue!, 


CCCLXIII. 

CrTSTAI^UZATION    of   BlSMtJTU. 

Mett  four  ounces  of  Bismuth  in  a  dean  crucibte,  and 

Proceed  in   all  respects  as  in  the  last  experiment.     The 
'rystals  will  be  formed  in  the  shape  of  bundles  of  beautiful 
and  brilliant  plates.    Preserve  the  specimens. 

OheervaUon.  When  melted  copper  is  slowly  cooled,  it  aflbris 
eryttab  ia^naikuigakr  pyrMnids»  or  in  octahedroaa. 

CCCLXIV. 

Crystaluzation  of  Muriate  of  Lead. 

Melt  four  ounces  of  dry  Muriate  of  Lead  in  a  clean 
crucible,  and  «ct  it  aside  to  cool.  When  cold,  break  the 
crucible ;  this  metallic  salt  will  be  seen,  to  have  been  con- 
verted into  very  beautiful  opaque  yellow  Crystals,  whidi 
ahottld  be  preserved. 

Observation.  *This  salt  when  combined  with  ono-fourih  of  very 
inely  pulverized  flint  forms  a  beautiful  glazing  for  pottery. 
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CCCLXV. 

Crystallization  op  Chlorine  Gas. 

Fill  a  jar  with  Chloriae  OaS|  and  surround  it  by  snow,  or 
pounded  ice;  or  place  it  in  a  freezing  mixture.  The  Gas  will 
soon  be  condensed  in  small  yellow  Crystals  on  the  sidesof  the 
glass.  A  little  elevation  of  temperature  will  now  convert  it 
into  a  substance  of  an  oily  consistence^— -a  further  elevation 
will  consiert  it  into  Gas  as  at  first 

CCCLXTI. 

Instantaneous  Crystallization; 

Ofi  tke  Effects  of  Atmospheric  Aity  and  Agitation,  on  the 

cohesion  of  saline  particles. 

Into  a  small  vessel  containing  about  an  ounce  of  boiling 
water,,  put  as  much  Sulphate  of  Soda  as  will  be  dissolved, 
(that  is,  nearly  an  ounce  and. a  half,)  and  pour  the  solutioa 
while  hot  into  a  phial  previously  warmed,  (to  prevent  crack- 
ipg,)  which  must  be  instantly  corked  air-tight.  Let  the  solu- 
tion cool,  no  phenomenon  will  take  place ;  but  if  the  cork  be 
taken  out,  and  the  air  admitted,  a  very  beautiful  but  confused 
crystallization  of  the  whole  mass  will  immediately  take  place, 
accompanied  by  a  slight  evolution  of  Heat.  It  sometimes 
happens  that  the  crystallization  is  rather  tardy,  from  a  super- 
abundance of  water:  iu  this  case,  a  crystal  of  the  ready 
formed  salt  must  be  dropped  into  it ;  this  will  serve  as  a  nu- 
cleus for  the  crystallization  of  the  rest,  which  will  immediately 
take  place  around  it. — ^The  same  effect  will  take  place  by  a 
slight  agitation  of  the  phial.  This  Experiment  may  be 
peated,  merely  by  putting  the  phial  into  a  bason  of  hot 
ter,  until  the  crystals  are  melted,  and  then  corking  it  as  before ; 
upon  withdrawing  the  cork  the  same  phenomenon  will  take 
place.  This  is  a  good  instance  of  the  influence  of  Atmos- 
pheric Air  upon  crystallization ;  foribefore  the  cork  >vas  with- 
drawotthere  was  a  vacuum  in  the  phial. 

OiMrvafJMM •  It  it'  eerUin>  that  no  salt  will  crTttalliM  without  ex- 
poiare  to  atmospheric  air.  Perhaps  the  atmospheric  iDflueoce  maj 
be  owin^  to  a  regular  pressure,  by  which  the  particles  of  air  are 
forced  mto  the  nqaid,  and  thus  the  dense  particles  of  the  solution 
are  brought  together,  forming  crystals,  whilst  the  air  takes  possetsioa 
of  the  loterstices.  It  would  be  well  worth  trial,  whether  saline  solu- 
tions have  the  power  of  crystallizing  in  factitious  atmospheres  of  th* 
diflbrent  gasses*  either  alone,  or  in  combination.  It  would  then  be 
seen,  whether  the  atmosphere  has  a  mechanical  pr  a  chemical  tSBbcX.  on 
crystallisation. 
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Wethouldnot,  howeTer,  qait  this  robjecl  without  remarkiop^  thst 
tome  niperimento  of  Doctor  Ure  render  it  probable  *that  electrical 
ioflueuce  has  iome  agency  in  the  phenomena  under  coniideration. 
A  glaM  tube  waf  filled  with  a  faturated  solution  of  sulphate  of 
lodat  through  a  cork,  at  each  end  of  the  tube,  a  platinain  wire 
wai  inserted,  and  the  ends  of  the  wire  were  exposed  to  the  op« 
postte  electrical  influence  of  a  Yoltoic  battery  s  hydrogen  and  oxy< 
gen  gases  were  efolved  from  the  opposite!?  electrified  wires,  more 
abundantly  than  from  pure  water  with  the  same  Toltaic  powen 
after  a  few  seconds,  crystallization  appeared  at  the  negative  end 
of  the  tube,  and  proceeded  steadily  and  slowly  towards  the  posi- 
tive end ;  the  place  of  demarcation  between  the  congealing  and  liquid 
iMTts  being  saioolb  and  vertical.  DifiTerent  experiments  of  an  ana- 
logons  kind,  as  will  presently  be  seen,  presented  similar  general  re- 
salts. 

Doctor  lire's  object  was  to  diKorer  the  power?  or  principle? 
which  governed  the  formation  of  saline  matter  into  crystal- 
line masses.  From  the  following  experiments  he  draws  a  very  pro- 
bab!e  inference,  viz.  that  agitaUon  ii  the  99U  cause  of  crys- 
tallization, but  how  far  this  is  correct  during  the  absence  of  the 
atmospheric  pressure  remains  still  to  be  proved  j  although  he  con- 
cludes, that  neither  ike  chemie^  nor  the  mechanical  effecU  of  the  sur* 
rounding  air  have  any  influence  on  cryetaUiibation* 

CCCLXVII. 

An  eight  ounce  phial  filled  with  a  saturated  solution  of  Sul- 
pbateof  Soda  in  boiling  water,  was  cooled  down  to  38«  Fahr. 
(the  temperature  of  the  apartment^)  without  crystallizing. 
The  mouth  of  it  was  well  secured  with  ox-bladder,  which  the 
pressure  of  the  atmosphere  had  deeply  hollowed  on  the  con- 
traction of  the  liquid  volume  by  cold.  The  phial  was  placed 
under  the  receiver  of  an  air-pump.  When  the  Mercury  in 
the  two  legs  of  the  syphon  gauge  stood  nearly  on  a  level,  the 
bladder  became  convex,  though  it  had  been  strained  flat  across 
the  orifice?  when  the  phial  was  brimful  of  the  boiling  hot  solu- 
tion. Ou  piercing  the  bladder  with  a'  sharp  pomted  rod, 
which  passed  air-tight  through  a  collar  of  leathers  in  the  top 
plate  of  the  receiver ;  no  change  whatever  took  place  ;  the 
point  was  then  pushed  down  into  the  liquid  without  any  further 
effect.  To  try  the  influence  of  vibratory  agitation  of  the  par- 
ticles, the  handle  of  the  air-pump  was  btUkly  fnoved  back' 
wards  and  forwards ;  when  tmmediatelyf  a  portion  of  the  io- 
lution  was  thrown  out  of  the  phial  with  an  explosive  effort, 
upon  the  receiver.  The  liquid  instantly  shot  into  a  confused 
crystallization,  and  at  the  same  time  Began  to  boil^  from  the 
heat  evolved  during  solidification^    The  temperature  of  the 
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saline  matter  in  thephiftl,  when  it  was  withdrawn  at  the  end 
of  a  few  minutes,  was  still  74^,  though  it  must  have  lost  much 
lieat  from  the  ebullition  in  vacuo. 

The  same  experiment  was  tried  a  second  time  \  and  though 
no  effect  took  place  on  piercing  the  bladder,  jet  on  after* 
wards  passing  down  tlie  steel  point  into  the  liquid^  crystalliza- 
tion, with  the  usual  pearly  appearance,  commenced  at  the 
surface,  and  descended  to  the  bottom*  1  believe,  that  in  this 
case,  the  steel  point  at  its  first  descent  to  puncture  the  bladder, 
had  touched  the  liquid,  and  thus  became  tipped  with  a  little 
saline  matter^  which  drying  rapidly  in  vacuo,  served  at  the 
second  plunge  as  a  nucleus  for  crystallization. 

CCCLXVUI. 

The  bladder  was  freely  punctured  in  vacuo  without 
effect;  the  air  was  slowly  admitted  into  the  receiver  until  it 
was  of  the  atmospheric  density.  No  change  ensued  at  the 
end  of  two  hours.  The  receiver  was  withdrawn,  and  the 
punctured  hole  enlarged  by  scissars  without  any  result.  But 
on  slight lif  shaking  the  phial  the  liquid  passed  speedily  into 
the  solid  state. 

CCCLXIX. 

The  Sulphate  was*  again  liquified  in  che  same  phiai,  which 
was  now  closed  with  a  perforated  cork.  Into  this  was  fitted 
aglasstube^  one-twentieth  of  an  inch,  internal  diameter,and  four 
inches  long.  As  the  tube  passed  only  half  way  down  through 
the  cork,  no  liquid  could  enter  it.  After  standing  for  fourteen 
hours  exposed  to  the  action  of  the  external  air,*  through  the 
tube,  its  liquidity  was  unimpaired.  The  glass  tube  was  then 
withdrawn,  and  next,  the  cork,  without  any  change  ensuing  ; 
when  finally,  on  agitation,  it  solidified. 

CCCLXX. 

A  pbial  was  nearly  filled  with  a  similar  solution  of  Sulphate, 
on  the  surface  of  which  was  placed  a  little  olive  oil.  It  cooled 
without  crystallizing.  When  smartly  agitated,  it  became 
solidjpwith  the  usual  phenomenon  of  the  crystals  shooting  from 


*  Tempcrttore  of  the  apartmeiit  about  40  degrees,  Fabr. 
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the  lop  downwards.  *  This  phial  hao  been  first  placed  on  a 
ifibrating  glass  plate,  without  effect.  This  experiment  was 
repeated  with  a  like  result,  though  the  phial  stood  two  days, 

CCGLXXl. 

A  corked  phial  full  of  the  hot  solution  was  tied  down  to 
the  plate  of  the  air-pump,  so  that  the  cork  could  not  be  drawn 
tJi  vacuo  by  a  sliding  steel  rod  and  hooked  extremity.  When 
the  cork  was  pulled,  no  change  ensued  ;  but  agitation  con*, 
gealed  the  mass. 

CCCI.XXII. 

The  corked  phial  was  cooled  in  a  horizontal  position ;  on 
inverting  it  quickly,  the  liquid  struck  against  the  glass,  as  in 
the  water  hammer.  By  brisk  agitation  in  the  inverted  posi- 
tion, congelation  began,  first  below,  and  ascended  to  the 
top  of  the  liquid.  This  experiment  was  repeated,  with  the 
same  result.  No  particle  of  air  was  left  in  the  phial ;  a  cork 
of  the  best  quality  beinjg  pressed  on  the  surface  of  the  liquid, 
and  forced  in,  as  the  liquid  contracted  its  volume,  on  immers- 
ing the  phial  into  a  basin  of  cold  water. 

GCCLXXni. 

A  glass  tube  twelve  inches  long,  and  one  inch  in  diameter, 
famished  with  a  brass  cap  and  stop  cook  at  one  end,  and  a 
tight  cork  at  the  other,  was  filled  with  the  hot  solution.  When 
it  was  cold,  each  end  was  opened,  and  the  crystallixation  be« 
gan  instantly  at  the  two  extremilies,  and  proceeded  towards 
the  middle. 

eccLXxiv. 

The  same  tube  filled  and  cooled,  had  a  Platinum  wire  passing 
through  the  cork.  On  applying  to  each  end,  the  opposite  elec- 
trical influences  of  a  Voltaic  battery  of  50  pairs  of  4'incli  plates, 
the  pearly  crystallization  commenced  at  the  negative  endy  and 
proceeded  slowly  to  the  positive,  at  which  no  symptoms  of 
apontaneous  congelation  could  be  perceived.  The  Platinum 
wire  was  positive,  and  evolved  Oxygen  pretty  copiously. 

CCCLXXV. 

A  large  egg-shaped  vessel,  holding  about  two  pints,  and 
terminated  at  each  end  by  cylindrical  apertures  of  one  inch 
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diameter,  was  filled  with  the  hot  saturated  solution.  Thr«fiigh 
the  cork  of  each  end  was  passed  a  Platinum  wire.  The  Teasel, 
after  havin&r  been  cooled  in  a  bason  of  cold  water  to  die  tem*- 
perature  of  42^,  was  placed  in  a  horizontal  position,  and  the 
solution  was  subjected  to  die  action  of  a  battery  of  60  pairs  of 
4-inch  plates.  From  the  oppositely  electrified  wires,  Hydro- 
gen and  Oxygen  gases  were  copiously  evolved.  The  quan- 
tity of  gas  was  much  more  abundant  than  I  ever  observed  it 
from  pure  water  with  the  same  voltaic  power.  Hence,  a  sa- 
line solution  affords  a  better  medium  for  the  popular  exhibi- 
tion of  this  fundamental  Electro-chemical  fiict,  than  water 
alone.  After  a  few  seconds,  the  pearly  lustre  appeared  at  the 
negatroe  end  of  the  vessel,  and  the  crystallization  proceeded 
slowly  and  steadily  towards  the  positive  end,  the  place  of  de- 
marcation between  the  congealing  and  liquid  part  being  per- 
fectly smooth  and  verdcal.  No  tendency  to  solidification  was 
observed  at  the  positive  end,  though  gas  freely  flowed  from  its 
Platinnm  wire,  during  the  whole  time  that  the  process  of  crystal- 
lization was  advancing  from  the  one  extremity  to  the  other.-*^ 
This  interval  was  about  fifteen  seconds. 

CCCLXXYI. 

The  above  Experiment  was  repeated  in  a  small  cylinder 
with  tubular  extremities.  The  negative  wire  projected  inter- 
nally, only  to  one  half  the  length  of  the  positive  wire,  in  order 
to  see  whether  it  was  merely  the  greater  quanUty  of  Hydrogen 
evolved,  or  some  difference  in  the  electrical  properties)  that 
determined  the  crystallization  at  the  negative  pole.  Here 
again,  as  before,  the  pearly  appearance  commenced  at  the  ne- 
gative extremity,  and  proceeded  beautifully  t6wards  the  posi- 
tive. 

It  was  impossible  now  to  doubt,  that  there  existed  some  re- 
lation between  n^ative  or  resinous  Electriciti/^  and  saline 
Crystallization. 

CCCLXXVII. 

Two  glass  capsules  were  then  taken.  Into  each  an  equal 
quantity  of  a  tepid  solution  of  pure  nitre  was  put.  They  were 
placed  alongside  of  each  other,  and  the  liquids  were  connected 
by  a  slip  of  clean  filtering  paper,  moistened  with  pure 'water. 
The  power  of  sixty  pairs  in  moderate  action  was  applied, 
through  the  medium  of  a  Platinum  wire  dipped  into  the  centre 
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of  each  sohitioii.  In  a  short  tinner  email  needier  were  $een  col" 
iectingf  and  attachi^  themselves  around  the  negative  Plati- 
tmm  mre,  which  soon  increased  so  as  to  float  through  the 
whole  liquid.  After  a  much  greater  interval,  a  few  crystals 
were  perceived  forming  on  the  margin  of  the  h'quid  in  the' 
positively  electrified  capsule,  but  none  near  the  immersed 
Platinum  wire.  In  equal  times,  the  quantity  of  crystals  in  the 
negative  capsule  was  quadruple  of  that  in  the  positive  cap- 
sule. There  was  found  in  the  former  a  very  slight  excess  of 
alLal],  and  in  the  latter,  of  acid,  but  such  as  in  ordinary  cir« 
cumstances  has  no  influence  on  the  formation  of  crystals. 

CCCLXXTIII. 

A  tin  flask  was  filled  with  the  same  hot  solution;  and  hav- 
ing its  moudi  secured  with  a  slip  of  ox^bladder,  it  was  suffered 
to  cool.  It  was  then  placed  on  the  top  of  a  delicate  con- 
densing electroscope;  and  the  bladder  being  pierced  by  a 
needle  insulated  at  the  end  of  a  glass  rod,  no  divergence  of  the 
gold  leaves  £ould  be  observed,  even  when  both  the  large  and 
small  condensing  plates  had  been  folded  back.  I  am  not  cer- 
tain, that  in  this  case,  the  liquid  had  remained  aikcrystailized  till 
the  instant  of  piercing  the  bladder.  I  shall  repeat  and  vary 
the  experiment,  and  from  the- elevation  of  temperature  acconw 
panying  the  solidification,  I  shall  be  able  to  ascertain  whether, 
the  experiment  has  been  successfully  conducted,  and  whether 
any  general  inference  can  be  drawn  from  it.      • 

• 

O^wervmtimu,  I  think  it^probable  from  the  above  detail,  that  iiifa- 
iive  eieetrieUjf  m«jf  b9  found  m  uteftU  agent  in  promoting  ike  eryint' 
lizaUon  of  inline  matter,  and  may  perluipe  ^  employed  bjf  Mature  in 
her  oryHalUne  formationM. 

The  effect  of  mechanical  disturbance  in  determining  inline  crjstal- 
lization,  ft  illustrated  by  the  symmetrical  disposition  of  particles  of 
dust  and  iron  by  electAcity  and  magnetism.  Strew  these  upon  any  . 
place,  and  present  maf^etic  and  electric  forces  at  a  cectata  distance 
from  them ;  no  effect  will  be  produced.  Communicate  to  tbe  plane  a 
vibratory  movement  i  the  particles  at  the  instant  of  beii^  liberated, 
from  the  friction  of  the  surface,  will  arrange  themselves  according 
to  the  laws  of  their  magnetic  or  electric  attractions. 

The  water  of  solution  in  counteracting  solidity,  not  onlj  removes 
the  particles  to  distances  beyond  the  sphere  of  mutual  attraction,  but 
probably  also  inverts  their  attracting  poles.— Hence,  when  they  are 
again  brought  within  the  attracting  limit,  by  abstracting  water,  or 
the  repulsive  caloric,  some  additional  force-  is  necessary  to  invert 
this  liquid  arrangement  of  the  poles.     It  is  thus  that  a  crystal. 
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bronghi  into  eofttMl  witli  tke  imftoe  of  tlw  •^IniWa,  omj  Ik  coq- 
ceiTeA  to  «cl. 

RKporimenU  tliird,  fourth  aad  fifth,  toem  to  profe,  that  neither 
the  chemical  properties  of  the  atmeipbere,  nor  itf  pretiure,  bate  aaj 
iafluence  on  crji talliution. 

CCCLXXIX. 

DiMBCTiov  or  Crystals  ; 

Or  thiir  Structure  di$ecwered  ty  Solution  in  Lifuidi. 

Mr^  Duiid  iiM  thnmro  Wicb  light  upon  the  structure  of 
scrfid  bodies  by  the  following  method  of  experimenting  : 

If  a  lump  of  Alum,  Borax^  or  Nitre,  be  immersed  in  wa- 
ter,  for  three  or  four  weeks,  the  solution  will  be  found  to  have 
gone  on  unequally.  The  uppermost  portioB  will  be  found 
most  wasted,  and  the  undermost  lesst;  so  that  the  undissolved 
parts  will  have  assumed  a  conical  form.  The  lower  part  will 
be  found  embossed  over  with  numerous  crystalline  forms. 
These  in  Alum  are  Octahedrons,  or  figures  formed  by  diffe- 
rent sections  of  the  aluminous  Octahedron.  In  Borax,  they 
are  fragments  of  «ight-sided  prisms,  and  so  on.  Hence  it  fol- 
lowsy  mat  all  these  nuisses  are,  in  r^li^,  composed  of  crystals, 
though  such  a  structure  caimot  be  distinguished  by  the  eye^ 
previous  to  this  natural  disaectioo.  The  same  crystalline  struc- 
ture was  developed  when  Carbonate  of  Lime,  Carbonate  of 
Strontian,  and  varbonate  of  Barytes,  were  slowly  acted  on 
by  vinegar.  Bismuth,  Antimony  and  Nickel,  treated  with  very 
dilate  Nitric  Acid,  likewise  exhibited  a  crystalline  structure. 

Lime  has  been  crystallized  in  six-sided  prisms,  by  M. 
Gay  Lussac. 

Obiervaiioni.  The  mlU  cryntallixed  by  art  are  nuraeronty  but  we 
must  refer  to  Ibe  operations  of  natare,  when  we  desire  to  behold 
these  effects  in  tb«r  stap^ndoas  and  magnificent  forms.  The  diffe- 
rent kinds  of  BssalUc  reeks  are  proofs  of  this.   • 

Basalt  is  a  grey  or  greenish  kind  of  stone,  found  io  the  neighbour- 
hood of  volcanoes,  and  near  the  sea.  These  stones  have  a  regular 
aagaUr  shape,  aaid  ascend  like  groupes  of  pillars.  Ba^h  pilbr  if 
formed  of  many  crystals  articuUteid  to  each  other  by  joints  i  that  is« 
each  joint  is  formed  of  concave  and  convex  surfacet,  one  being  inserted 
in  the  other.  The  Isle  of  $tefi*a,  or  Fingal's  Cave,  one  of  the  Wsstera 
Isles  of  Scotland,  is  a  complete  Basaltic  rock  of  a  erand  and  m^estic 
appearance.  The  following  drawing  will  give  a  tolerable  idea  of  this 
natural  wonder.  There  are  several  structures  of  the  laroe  kind  on 
the  coast  of  Argyleshire. 
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The  Giant'*  CauKwaj  in  Ireland  (or  whicti,  (Jsn,  we  hare  an- 
Bcxed  B  drawing,}  ii  another  itopendout  natural  fabric,  of  the 
moit  impoiing  a-ipcct. 


Sonu  of  iti  pillan  ik  do  lew  tbnii  fiie  fMt  in  liraidth,  and  one 
hundred  in  heirht.  Tbej  aw  luppoied  to  have  come  from  tama 
Totcaao,  (wbieS  W  liace  diuppeared)  in  Ihe  itatc  of  lata,  and  to 
bave  aMnroed  the  crjilallioe  form  on  inniKnlon  in  ths  tea.  The  ma- 
terjaliuf  which  Baaallei  are  compoted,  are  Silica,  Alumine,  Oxide 
of  iron,  Linie,  Magnetis,  Soda,  ntid  Muriatic  Acid.  Lava  it  com- 
poied  of  Dearly  the  tame  material*,  from  which  we  may  pcrbapi  cou- 
dude,  that  the  abore  theory  of  tbcir  urigln  it  correct. 
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From  a  Dumber  of  facU,  M.  Hethuon  conceires, "  tbat  ihe  natural 
procen  of  cryttal^isalfofi, originally, begins  in  a  partial  dccompo«itioQ 
of  the  sarface  of  a  cryMlaUizable  fouil ;  that  from  certain  spoti  of  thii 
•urface,  where  it  has  firit  begun,  the  decomposition  proceeds  in 
straight  and  narrow  lines  to  other  similar  spots;  which  in  their  turn 
send  forth  similar  lines,  sometimes  parallel  to  the  former,  at  other 
times  crossing  each  •ther«  thus  dividinf,  or,  more  commonly  speak- 
ing, carving  or  engraving  the  surface  of  the  fosfil  into  several  compart- 
ments, which  become,  by  a  continuance  of  the  process  of  decompo- 
sition, as  many  distinct  pieces,  constituting  the  body  of  the  crystal 
in  its  rough  slate :  and  lastly,  tbat  during  this  processythe  substances 
of  a  difierent  nature,  contained  in  the  mmeral,  separate,  and  arrange 
themselves  in  one  or  more  parts  of  the  same  compartment,  the  fossil 
mass  continuing  to  be  solid  and  hard,  but  fragile  and  easy  to  be 
broken."  M.  Methuon  has  often  broken,  between  his  fingers,  some 
which  had  Ijctore  withstood  the  strongest  percussions. 

M.  Methuon  m.i!ntaius  that  he  has  proveil :  **  1st,  That  crystals 
begin  to  f<irm  at  their  summit,  edges,  and  solid  angles.  Sdly,  That 
nature  produces,  by  a  direct  process,  all  simple  and  compound  crys- 
tals, without  first /prmin^  anfiMej^iisin.  the  centre,  2dly>  That  the 
matier,  serving  to  form  the  crystals,  is  in  the  state  of  a  solid  mass 
before,  and  continues  in  that  same  state  during  the  whole  process  of 
crystallization.  It  may  be  called  eryttaUizable  naatter.  4thlj,  That 
crjftiaUizable  matter  is  that  which  has  filled,  by  infiltration,  the 
chasms  and  clefts  of  mountains,  and  the  cavities  of  rocks;  that  which 
composes  the  veins,  the  stalactites,  and  the  stalagmites ;  and,  in 
general,  all  that,  which  constitutes  accidental  formations  found  in 
tioekt,  noduleM,  &c.  within  large  masses. 

He  recommends  for  an  artificial  imitation  of  this  natural  crystalli- 
genous  process,  **"  a  bed  one  inch  thick,  composed  of  loose  earlh,  ob- 
tained from  the  decomposition  of  the  stone  in  which  the  cryslalliza- 
ble  m%tter  is  found,  having  nn  elevated  brim  of  the  sime  material 
round  it,  one  third  of  an  inch  in  height.  Some  biills  made  of  the 
sdme  earth  are  dUposed  here  and  there»  on  this  bed,  on  which  are 
placed  various  pieces  of  solid  cr^itaiUzatle  matter,  formerly  known 
under  the  name  of  cry$UtlUne  matrix.  On  these  pieces,other  balls 
arc  properlv  disposed,  serving  to  support  some  more  specimens  of 
crsytallizable  matter,  so  arranged  as  uof  to  touch  each  other.  The 
whole  of  it  is  then  m.ide  as  solid  as  possible,  by  the  addition  of  other 
large  and  small  ballsy  introduced  wherever  any  space  exists  ;  and 
lasuy,  the  apparatus  is  surrounded  by  a  wall  of  bricks  laid  singly  on 
«ach  other,  without  any  mortar,  and  in  a  way  to  admit  of  a  free 
circulation  of  air. 

Bvery  two  or  tbree  days  the  whole  apparatus  ii  to  be  wa  tered,  so  ^s 
to  keep  it  in  a  state  of  constant  humidity,  and  no  more.  A  degree  of 
temperature  is  maintained  equal  to  the  internal  temperature  of  the 
earth;  and  the  apparatus  is  examined  every  fortnight»or  three  weeks ; 
when,  if  necessary,  the  pieces  may  be  carefully  washed  and  replaced, 
taking  care  to  arrange  them  so^that  the  balls,  which  before  were  un 
der,  may  now  be  placed  above.     After  a  certain  lapse  of  time,  ItM 
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crvitallisable  matter  it  fpand  to  preieDt  diitinet  and  beaatifal  cryitals 
of  the  substances  employed. 

A  Periodical  Joamal,  id  attsmptine  to  account  for  thetdiminntion 
of  the  waters  of  the  globe,  has  tde  following  ingenious  hypothesis  ? 
*^  Mountains  ha? in^  Men  conjectured  to  be  formations  from  a  state  of 
solution  in  water*  it  has  been  enquired,  **  What  has  become  of  the 
Tast  body  of  fluid  which  foroierly  corered  the  earth,  and  stood  oyer 
even  the  highest  mountain  peaks  ?**  The  following  statement,  it  is 
presumed,  may  remoTe  some  of  the  difficulties  attending  this  ques- 
tion. Sails,  when  crystallizing  from  a  state  of  aqueous  solution, 
are  not  confined  to  the  surface  of  the  liquid,  but  frequently  rise  abore 
iL  This  effect  being  considerable  on  a  small  scale  in  our  soda  cit- 
terns, how  much  more  striking  must  it  have  been^  during  the  crys- 
tallization of  mountains  I  If  crystals  in  a  soda  cistern  shoot  an  inch 
abore  the  surface  of  the  solhtidn,  it  cannot  excite  surprise;  if  in  the 
▼ast  jirimeval  fluid,  crystallizations  hare^fn  this  way^  risen  many 
thousand  feet  above  the  IcTel  of  the  fluid.  If  this  be  admitted  as  a 
fair  inference*  it  will  go  far  in  assuting  us  to  explain  what  has  been 
called  the  diminution  of  the  original  waters  of  the  Globe.'* 

CCCLZXX. 

Cbystallini  Structure  op  Frozen  Mercury. 

Poor  two  or  three  drams  of  Mercury  into  a  glass  tube, 
and  place  it  in  a  freezing  mixture  of  two  parts  of  Snow,  or* 
pounded  Ice,  and  one  of  Muriate  of  Soda ;  this  will  reduce  it 
to  a  little  below  Zero ;  take  the  tube  from  this  mixture,  and 
immerse  it  immediately  in  anotherjcomposed  of  fotir  parts  of 
Snow,  and  five  of  Muriate  of  Lime.  The  Mercury  m  the 
tube  will  be  frozen  into  a  solid  mass  of  a  ccystalline  struc- 
ture. If  the  tube  be  broken,  to  extricate  the  mass,  the  soli* 
dity  will  be  evident.  Frozen  Mercury  is  specifically  heavier 
than  Fluid  Mercury,  consequently  it  will  smk  in  it. 

.  ccclxxxi. 

Liquids  rrducrd  bblow  their  Freezing  Points  with- 
out Crystallization.  . 

It  is  well  known  tluit  Liquids  crystallize  or  freeze,  when 
reduced  to  low  tempeiatures ;  but  this  solidification  may  be  in 
some  cases  considerably  retarded.  Expose  a  small  quan* 
tity  of  distilled  water  to  the  action  of  freezing  mixtures,  fisst 
of  small  effect,  and'^afterwards  of  greater;  it  will  cool  down 
to  22^  without  freezing ;  but  if  agitated,  (not  stirred)  or  if  a 
small  piece  of  ice  be  dropped  into  it,  the  water  will  immedi- 
ately shoot  out  iuto  crystals. 
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Gh$erv£ikn$.  Dr.  Brewster,  when  examioiirg  the  optical  phe^ 
nomena  of  ice,  found  thai  even  large  inaMes,  two  or  throe  inches 
thick,  formed  upon  the  surface  of  standing  water*  are  as  perfectly 
ery stall ized  ai  rock  crystal,  or  calcareous  spar  :  all  the  axes  of  the 
eleroentary  crystals  corresponding  with  the  axes  of  the  hexaedral 
prisms,  being  exactly  parallel  to  each  other,  and  perpendicular  to  the 
horizontal  surface.  This  unexpected  result  was  oblained«  by  trans- 
mitting polarised  light  through  a  plate  of  ice,  in  a  direction  perpen> 
dicular  to  its  surface.  A  series  of  beautiful  concentric  coloured  rin^ri, 
with  m  dark  rectangular  cross  passing  through  their  centre,  were  thus 
exhibited ;  they  were  of  an  opposite  nature  to  those  which  Dr.  B. 
.  bad  before  discovered  in  the  beryl,  ruby,  and  other  minerals*  The 
polarising  force  of  ice  was  io  nd,  from  many  experiments,  to  be- 
jiV}  I  that  of  rock  crystal  being  ^. 

CCCLXXXII. 

Pour  three  or  four  drama  of  Sulphuric  Acid  into  a  glass 
tube^  and  proceed  in  all  respects  as  in  the  last  Experiment! 
Although  the  freezing  points  of  Sulphuric  Acid,  of  various 
degrees  of  concentration,  are  several  degrees  above  zero ;  still 
in  this  case^lhe  Acid  may  be  cooled  down  to  36  degrees  be- 
low zero,  before  it  begins  to  solidify ;  and  even  then,  the  masa 
will  not  exhibit  a  crystalline  structure. 


LiQUBFACTION  OP  SALTS  BT  TbITURATION. 

It  has  been  found,  that  Salts  whicli  decompose  each  other, 
when  in  sohition,  will  do  the  same  when  triturated  together. 
Thus  it  is  evident^  that  the  Water  of  crystallization,  though 
in  a  solid  state,  has  still  the  power  to  act  as  a  solvent. 

CCCLXXXSll. 
SuLPHATB  of  SoBA  AIM)  ACBTATB  OV  LSA». 

Tritiurate  together,  in  aWedge- 
wood's  morter,  (see  the  annexed 
figures,)  hfldf  an  ounce  of  Sul- 
phate of  Soda  with  tfie  same 
Snnti^  of  Acetate  of  Lead: 
ey  wiH  combine,  and  be  ren- 
dered fluid. 


« 

CCCLXXXIY. 
SVCFHATB  OV    SoDA^   AND  NlTRATE  OF  AmMONIA. 

Put  half  an  ounce  of  Sulpfaate  of  Sioda,  with  the  same 
quantity  of  Nitrate  of  Ammonia,  into  a  Wedgewood's  mortar, 
bo  actioti  wiH  take  place ;  but  if  they  be  smartly  nibbed  to- 
gcttier  by  the  pestle,  they  will,  both,  part  with  their  Wuier^ 
of  crystaliizaciovi,  t^  dib  Water  will  render  them  both  quite 
fluid. 


MuBiATB  OP  Limb,'  JtKD  Acbtatb  ot  Lbad« 

Pbt  hiir  u  ouuM  of  Muriate  of  iime^  with  die  sami 
quantity  of  Acetate  of  Lead,  into  «  mortar :  triturate  them 
together.  Hiese  Salts  will  part  with  their  Water  of  crystal- 
litation,  and  be  rendered  fluid* 

ccclxxxyi. 

Muriate  of  Limb,  and  Nitratb  of  Soda. 

Triturate  together  in  a^KMlar,  half  an  ounce  of  Muriate 
of  Lime,  with  the  same  quantity  of  Nitrate  of  Soda.  These 
two  substances  will  operate  upon  each  other,  and  be  ren- 
dered fluid. 

CCCLltXXVlI. 
ACBTATB  OF  LbAD,  AND  SULPMATE  OF  ZlNC. 

TrituMe  tbgi»tli6r,  half  An  ounce  «f  Acetate  of  Lead, 
^vifli  the  nme  quantity  of  Sulphate  of  Zmc :  they  will  oom- 
bine,  and  be  rendered  fluid. 

CCCtXXiCTitU 

CiTBic  Acid,  and  Cabbonate  of  Potass. 

Bub  together  in  a  mortar  half  an  outice  of  Citric  Acid  in 
crystals,  with  the  same  quantity  of  Carbonate  of  Potass ; 
fliese  substances  will  combine,  and  become  fluid.  The  Ci-* 
toic  Acid  may  be  recovered,  by  saturating  the  Potass  with 
.Sul|ahuiic  Acid.    Water  poured  over  it,  will  form  Solutions 
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of  Citric  Acid  and  Sulphate  of  Potass;  which  will  cryttat* 
liz«  separately. 

ccclxxxix. 

Limb,  and  Oxalic  Acib. 

Put  into  a  mortar,  two  drams  of  pure  Lime,  with  tw# 
drains  of  Oxalic  Acid :  these  substances,  by  trituration,  wifl 
become  fluid,  from  the  Water  of  cry&tallization  contained  in 
the  Oxalic  Add ;  and  from  the  heat  which  they  absorb,  in 
the  act  of  combination. 

-cccxc. 

CaKBON ATB  OF  AmmONIA,  AND  SULFHATB  OF  CoFFEK. 

Put  three  drams  of  Carbonate  of  Anunonia,  and  two  of 
Sulphate  of  Copper,  mto  a  mortar;  triturate  them  smartly^ 
they  will  become  fluid,  and  of  a  violet  colour* 


cccxcu 


Action  of  Atmosphbbic  Aib  on  DBLigoBscENx 

Salts. 

Expose  a  few  crystals  of  Muriate  of  Lime  oii  a  sheet  of 
paper  to  the  action  of  the  air ;  in  a  very  short  time  the  crystals 
will  be  melted,  or  in  other  wonls,  liquefied. 

;  ObKervatiotu.  This  is  omng  to  the  mat  aflbity  for  water^  which 
IS  one  of  the  propertiet  of  this  salt :  it  abstracts  the  moisUiie  fron 
the  atmosphere.  There  are  a  great  many  salU  more  or  less  deli- 
quescent ;  sach  as  the  nitrates  of  Hmc  and  maffDesia,  murFale  of  mag- 
nesia, &c. 

Mr.  Holdsworth,  a  gentleman  who  resided  for  three  years  in  the 
higher  latitudes  of  North' America,  lately  communicated  to  the  Edi- 
tor of  the  Monthly  Magazine,  an  account  of  some  Experiments  which 
he  had  made  on  what  he  calls  the  Abtorptwn  of  lee  by  the  Mmo- 

•  •phere,  Mr.  H.'s  experiments  were  made  on  Urge  blocks  of  ice, 
which  having  carefully  weighed,  he  hung  up  in  an  out-house,  when 

'  the  temperature  of  the  air  was  from  S"  to  6«>.  The  results  of  these 
expcriraeiito  were,  invariably,  a  diminuUon  in  the  weight  and  bulk 
*/ '**  *'<"•*«•  That  this  should  take  place  in  warm  weather,  and 
wneii  the  thermometer  stands  high,  is  not  at  all  iurpriiiiig^  but  that 
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m  diminatioa  thonld  take  place  under  the  above-mentioned  circmn- 
ataaeef,  it  certaialj  both  norel  and  worthy  of  farther  investinlioa. 
Mr.  Holdfworth  concludet  hit  interetting  paper  in  the  fouowiog 
words. 

**  Regarding  the  facti,  bowoTer,  af  nnqueftiooabie,  it  muftt,  I 
think,  MS  etident,  that  the  snow  and  ice  in  the  arctic  regions  are 
continoaUy  undergoini;  a  material  diminution^y  the  constant  opera- 
lion  of  the  canie  mentioned.  Instead  of  the  gradnal  and  perpetual 
accumnlatioB  of  snow  and  ice  which  some  have  imagined  to  be  con- 
alaatiy  taking  place  in  those  regions,  and  rendering  them  inaoces&ible 
to  mankind,  we  see  a  power  continually  at  work*  which  must  mte- 
rially  retard  such  an  accumulation  i  and  perhaps,  when  better  under- 
stood, and  when  those  regions  shall  be  more  perfectly  explored,  may 
be  found  adequate  to  preTont  them  altogether ;  or  at  least  to  proTont 
their  acquiring  a  magnitude  and  weight,  inconsistent  perbaps  with 
the  gCDcinl  wdfiLie  and  safety  of  the  globe." 


CCCXCII.  . 

On  Efflorbbgbnt  Salts, 

Expose  some  crystals  of  Phosphate  of  Soda,  on  a  sheet 
of  paper,  to  the  action  of  the  air»  They  will  in  a  short  time 
be  covered  by  a  white  powder.  Thus,  instead  of  absorbing 
moisture  from  the  atmosphere,  like  the  Deliquescent  Salts, 
they  impart  their  own  moisture  to  it  If  left  long  enough, 
the  whole  will  be  converted  into  a  white  powder ;  which  is 
merely  the  saline  matter  deprived  of  its  water  of  crystalliza- 
tion. ' 

^      0b$ervali9n.    Sulphate,  and  carbonate  of  soda,  sulphate  of  mag- 
nesia, ftc.  &c.  are  alfected  in  like  manner:  via.  by  efflorescence. 
)  There  are  many  salts  upon  which  the  atmosphere  exerts  no  action, 
I  auch  as  muriate  of  soda,  sulplmle  of  polass,  ftc  ftc.  ftc 
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CHAPTER  IX. 

SXPERIMENTS  ON  THE   DISCOVERY  OF   CERTAIN  SUB- 
STANCES  IN  COMBINATION  WITH  OTHERS  BY  MEANS 
OF  TESTS. 


X  ESTS  are  ii|bst4lic^vhich  detect  the.  presence  of  other 
substances  in  combination  with  any  solvent,  or  known  oom- 

Gund  body.  Their  action  depends  on  the  affinit j  existing 
tween  the  substance  added,  and  any  component  part  of 
the  body  under  trial;  whereby  a  new  compound  body  is 
formed,  diflPenng  essentially  both  from  the  Test  and  the 
body  acted  on. 

cccxcxii. 

TuRMEEic  A  GOOD  Test  FOR  Alkaxies. 

If  a  few  drops  of  Tincture  of  .Turmeric  are  poured  into 
any  alkaline  solution  (of  Potass,.  Soda  or  Ammonia,)  the 
beautiful  yellow  colour  of  the  Tincture  will  be  converted  to 
a  deep  brown.  « 

Oburvations*  As  a  more  conrenieht  test,  a  piece  of  paper,  linen  or 
cotton  stained  br  tincture  of  turmeric  (and  kept  dry  for  eiperi- 
ment)  may  be  dipped  in  a  solution  of  either  soda,  potais,  or  am- 
monia ;  on  withdrawing  the  test  paper,  the  part  immened  will  be 
brown  instead  of  yellow.  In  any  i<Hution  therefore  where  alkalies  axe 
suspected,  turmeric  is  an  excellent  test.  This  test  paper  when  dipped 
into  an  aad  solution  after  the  alkaline  one,  will  recorer  its  yeUow  colour 
by  the  neutralization  of  the  alkali.  Slips  of  this  paper  of  half  an  voA 
in  width  shoiUd  be  kept  ready  folded  in  a  sheet  of  writing  paper.  Pre- 
ser?ing  it  thus  will  prevent  its  being  exposed  to  ammoniam  vapour. 

OCCXCIT. 

Litmus  Pafer  a  test  tor  Acids. 

This  paper  is  prepared  in  the  same  way  as  the  Turmeric 
paper,  only  that  m  'Jhis  case.  Tincture  of  Litmus  is  uaed. 
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It  is  an  excellent  test  for  the  presence  of  all  the  adds  ex- 
cept the  Pruflsic  By  these,  its  fine  blue  colour  is  invariably 
converted  to  deep  red.  To  detect  Carbonic  Acid,  proceed 
as  follows. 

Dissolve  some  Carbonate  of  Potass  in  water,  and  dip  a 
piece  of  Litmus  paper,  in  the  solution :  it  will  assume  a  dark 
olue  colour.  If  it  oe  now  withdrawn  and  held  over  the  ves- 
sel, at  the  same  time  that  Sulphuric  Acid  is  dropped  into  it; 
the  wetted  part  of  the  paper  will  be  converted  from  blur 
to  red.  This  change  arises  from  the  disengagement  of 
the  Carbonic,  by  the  Sulphuric  Acid,  which  jseizing  upon 
the'  Potass,  drives  the  Carbonic  Acid  off  with  effervescence. 

OhtervaiioHs,  If  a  slip  of  the  Litinug  paper  be  dipped  in  any  diluted 
add  (except  the  prussic)  or  into  a  tiolption  supposed  to  contain  an  acid; 
or  into  any  saline  water  containing  an  excess  of  acid  orer  alkali,  &c. 
the  efaanger  from  a  blue  to  a  red  colour^  will  generally  denote  the  quan- 
tity of  unoombmed  acid  which  may  be  present.  Slips  of  this  paper, 
like  the  foregoing,  should  be  kept  ready  folded  4ip  in  paper.  ' 

cocxcv. 

Pboov  by  Tuemeric  Papek  that  Potassium  is  the 

Base  of  PotiasSf  and  Sodium  of  Soda. 

Dip  a  half  sheet  of  Turmeric  paper  in  a  bason  of  distill- 
ed water,  and  shake  off  the  superfluous  drops :  spread  it  on 
a  shallow  plate  and  drop  on  it  a  large  globule  of  Potassium^ 
<Hr  Sodium.  Either  of  these  will  immediately  commence  a 
rapid  motion  in  all  directions  on  the  paper,  stuning  it  of  a 
dark  brown  colour,  in  lines,as  it  moves  along. 

Observation,  Here  the  potassiiitn  or  sodium  hairing  a  great  affinity 
for  oxygen,  combines  with  it  wherever  it  is  to  be  found  in  a  weaker 
state  of  affinity  for  any  other  substance,  than  for  itiielf.  In  this  case, 
the  distilled  water  Is  decomposed,  and  its  hydrogen  set  hree  :—the  -ozy« 
gen  combining  with  &e  metaL    The  brown  colour  of  the  stains  on  the 

EBper,  is  owing  to  the  action  of  a  new  formed  substance  on  the  vegeta* 
ie  colouring  matter  of  the  turmeric ;  This  new  substance  is  the  oxide 
ef  potassium,  or  sodium ;  or  as  thev  are  usually  called,  potass  6r  soda. 
Therefore  potass  or  soda  being  alkauies  have  tlie  characteristic  ef^t  of 
on  this  colottriog  matter^ 


cccjccvi. 

Starch  a  Test  foe  Iodike.    - 

IXssolve  a  dram  of  Starch  in  half  a  pint  of  water ;  add 
about  five  grains  of  Iodine  in  another  half  pint :  on  mixing 
the  sohitionsia  beautiful  blue  colour  will  pervade  the  mix- 
tmt^  and  in  a  short  time  a  precipitate  of  the  same  colour 
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will  take  plaoe ;  wUch  is  Iodide  of  Starch.  The  Uue  oo« 
lour  ift  in&satiTe  of  laturation ;  but  if  the  ftarch  prevails, 
it  will  have  a  violet  hue,  and  if  the  Iodine  is  in  excess^  the 
colour  will  incline  to  black. 

Ohiarvaium.  It  in  any  liquid  oontainina  iodine  be  combined  with 
anothCT  tulMtaiioe  (betides  water)  it  must  be  first  set  free,  by  adding  to 
tbe  liquid  a  few  drops  of  sulphuric  acid ;  and  then  pouring  in  tbe  aolution 
of  stardL  In  this  way^a  half  millionth  part  of  iodioe  wamj  be  disoorcr- 
cd  in  any  liquid. 

occxcvn. 

SuLPHUKic  Acid  aho  Babytvs,  Tests  foe 

Ecu:h  other. 

Make  a  solution  of  twenty  grains  of  Muriate  of  Barytas 
in  more  than  half  a  wine-glass  of  pure  water :  dip  the  point 
of  a  straw  into  a  phial  containing  Sulphuric  Add  and  im- 
merse it  in  the  wine  glass.  The  whole  liquid  will  become 
rhite  like  milk,  this  precipitate  will  soon  mil  to  the  bottom, 
heavy  and  very  insoluble. 


Here  tbe  sulphuric  acid  suddenly  aeizet  upon  the  ba« 
rytet ;  forming  sulphate  of  baiytes ;  at  the  same  time  driTing  off  the 
muriatic  add.  The  vapour  of  the  latter  may  be  identified  by  hdding 
the  nose  orer  the  glass  at  the  instant  of  decomposition.  This  experi- 
ment may  be  reverse  by  addhtg  some  of  the  solution  of  muriate  of 
barytes  to  a  glass  of  very  dUuted  sulphuric 


cccxcviii. 

Tests  fob  Lims. 

Into  any  transparent  liquid  suspected  to  contun  lime^ 
pour  a  few  drops  of  a  solution  of  Fluate  of  Ammonia :  a 
plentiful  white  preci^tate  of  Fluate  of  lime  (Derbyshire 
Spar)  will  fall  down  m  the  liquid. 

cccxax. 

Pour  into  a  solution  of  Lime  in  any  acid, (Muriatic  for 
example,)  some  of  the  solution  of  Oxalate  of  Anunonia: 
an  immediate  predpitadon  will  take  place  of  an  insoluble 
salt :  the  Oxahite  ot  Lime ;  Muriate  of  Ammonia  will  be 
held  in  solution. 

Obiervaiion.  It  is  more  proper  and  convenient  to  use  the  olalic  acid 
in  combination  with  aitimonia,  as  this  alkali  senres  to  saturate  the 
acid  which  has  been  juift  disengaged  from  the  lime :  otherwise  this  acid, 
if  in  excess,  will  redisflohe  the  lime.  Oxalate  of  potass  alto  is  an  ex* 
^lUmt  test  for  lime. 
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CCCC. 

Water  a  Test  for  Sulphate  op  Lead 

In  Sulphuric  Acid. 

Ab  Sulphuric  Acid, in  ihc  large  wagf^iM  made  by  combut- . 
tion  of  Sulphur  with  Nitrate  of  Potass  in  leaden  chambers,., 
the  auperfiaal  parts  of  the  Lead  are  often  dissolved  by  it ; 
thus  forming  Sulphate  of  Lead,  small  portions  of  which  are 
held  in  solution  by  the  Add,  when  sold  in  the  shops^  To 
detect  this  adulteration,  pour  a  dram  of  the  Add  into  a 
tumbler  of  distilled  water ;  if  a  white  precipitate  falls  down, 
it  is  a  proof  of  the  presence  of  Lead.  The  a£Bnity  of  water 
for  Sulphuric  Add  is  the  cause  of  this  predpitaUon. 

OUenaHtm.  To  piuify  mlphuric  add*  the  method  we  have  just  de- 
scribed is  first  necessary ;  the  diluted  acid  should  then  be  decanted  from 
its  impurities^  and  poured  into  a  glass  retort,  where,  by  the  heat  of  a 
aand-utl^it  may  be  concentratea  by  expelling  the  water  in  the  state  of 
rapour. 

ceccii 

TXST  von  SULFHATK  OF  LllCB    IN   SrafMa    AMD    RlTEK 

WaUrsp  4^c 

Although  Sulphate  of  Lime  is  so  inscduble  a  salt,  that  an 
ounce  of  cold  water  will  hardly  dissolve  one  min  of  it,  still 
it  is  surpridng,  what  quantities  of  it  are  held  in  solution  in 
great  bodies  3[  water.  To  discover  this  salt,  add  to  a  turn- 
Her  of  Thames,  or  New  Baver  water,  a  dram  of  the  solution 
of  Carbonate  of  Potass.  An  abundant  piredpitate  of  Car- 
bonate of  Lime  will  instantly  take  place.  Here  there  is  an 
instance  of  double  decomposition :  the  Carbonic  Add  com- 
bining with  the  Lime,  and  the  Sulphuric  Add  quitting  the 
Lime  for  the  Potass.  The  Carbonate  of  Lime  being  very 
insoluble  is  predpitated ;  and  the  Sulphate  of  Potass  bdng 
•duble  in  water,  remains  in  the  dear  Equid. 

*  Ohtgnfoiiom,  In  analysing  mineral  waters,  aarbonate  of  potass  is 
an  ezceOcnt  test,  on  account  of  tiiis  property  of  rendering  tliem  milkyy 
If  they  contain  sulphate  of  lime. 

ccccir. 

GfiMUAL  Tkst  fob  the  Mbtallic  Salts. 
Into  any  solution  where  a  metal  is  suspected  to  exist  in 
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oombiiuition,  pour  a  few  drops  of  Prusiiate  of  Potass :  tdr 
the  mixture.  If  a  precipitate  falls  down,  it  is  a  proof  of 
the  preseooe  of  some  Metal,  as  this  Salt  has  not  the  power 
of  precipitating  Salts,  of  which  the  earths  form  component 
parts.  The  colour  and  quantity  of  the  precipitate  will  serve 
with  the  assistance  of  future  tests,  to  demonstrate  the  name 
and  nature  of  the  Metal. 

cccciir. 

Precipitation  of  Oxinx  of  Iron  from  th« 
CarbdndUf  in  Mineral  Waierij  by  Limi  Water. 

To  any  Mineral  Water,  suspected  of  containing  Iron, 
add  a  little  Lime  Water:  a  precipitate  of  Carbonate  of 
Lime,  mixed  with  a  portion  of  Oxiae  of  Iron,  which  is  of 
a  light  brown  colour,  will  fall  down. 

occciv. 

Test  to  dtscoyxb  thb  Prssencs  of  Gold, 

In  SdbUion, 

Pour  about  ten  or  twelve  drops  of  Nitro-Muriale  of  Gold 
into  a  wine  glass  containing  aistilled  water ;  the  mixture 
will  in  the  present  case  be  colourless,  but  if  it  be  stirred 
round  with  a  piece  of  tin,  or  a  slip  of  tinned' iron  ;  it  will 
assume  the  appearance  of  Port-wine.  I'his  orecipitate, 
(which  is  the  same  as  that  known  by  the  name  ot  the  pur  ok 
preciniiate  cf  CassiuSy)  will  soon  fall  down  in  the  form  ot  a 
purple  powder. 

ccccv. 

Potass  a  Trst  for  Plattmuk. 

Pour  some  qf  the  solution  of  Carbonate  of  Potass  into  a 
wine  glass,  containing  some  diluted  Nitro-Muriate  of  Plati- 
num :  a  yellow  predpitate  will  fall  down. 

Observation.  As  a  folution  of  foda  has  not  this  effect ;  a  very  ready 
way  of  discovering  the  eiistence  of  potasA  iii  combination,  is  by  letting 
&11  a  few  drops  of  the  nitro-miiriate  into  the  suspected  solution. 

ccccvr. 
To  sepabatk  Absknic  and  Ikon  from  solutioks 

Of  Nickel. 
Immerse  a  plate  of  Zinc  in  a  solution  of  Nitrate  of  Nick* 
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el ;  it  will  be  coyered  by  a  grey  precipitate^  which  is  a  coob* 
bination  of  Oxides  of  iron  and  Arsenic. 

Observation.  This  is  a  rery  excellent  way  of  purifying  solutions  of 
this  metaJ,  as  in  its  crude  and  metallic  state,  it  is  often  conabined  with 
iron  and  arsenic.  In  these  precipitation^y  tlie  acid  leaves  the  iron  and 
araeniOy  (but  not  the  nickel)  and  cotfnbinuig  with  the  zinc,  deposits  the 
oxides  of  these  metals  on  the  surface. 

CCCCYII. 
TkST    VOa   THE    DISCOVERT    OF    IeON    IN    SOLUTION. 

Four  a  few  drops  of  the  sohitiotr  df  Succinate  of  Ammo^ 
nia  into  a  wine  glass  containing  any  fluid  where  Iron  ii 
suspected  to  exist ;  for  example,  a  solution  of  the  Muriate 
of  Iron :  there  will  instantly  be  a  copious  precipitate  of  Suc- 
cinate of  Iron>  whilst  Munate  of  Ammonia  will  be  held  in 
solution.  Chalybeate  waters  may  thus  be  proved  to  have 
Iron  in  solution. 

ccccyiii. 

»       '  ',  .     ■  , 

Test  for  the  Peesence  of  I^jm  and  Coffer 

In  Alum. 

Sulphate  of  Alumine  and  Potass^yery  often-  contains  Sul- 
phates of  Iron  and  Copper.  These  may  be  detected  as 
follows :  dissolve  two  drams  of  the  Alum  in  hot  water,  and 
pour  the  solution  into  different  wine  glasses,  into  one  of 
these,  pour  a  few  drops  of  a  solution  of  Prussiate  of  Potass  ; 
if  Iron  be  present,  a  dark  blue  precipitate  will  take  place;. 
this  is  the  Prussiate  of  Iron,  or  Prussian  blue.  Into  the 
other  glass  pour  a  ralution  of  pure  Ammonia.  If  Copper 
be  present,  a  bea\itiful  liffht  blue  colour  will  pervade  the 
liquid,  from  the  precipitation  of  Ammoniuret  oi  Copper. 

ccccix. 

Prefaration  of  Prussiate. of  Ammonia  and  of  Iron, 
To  he  employed  as  a  Reagent  fir  Copper 

The  most  sensible  Reasents  for  Copper  are  without  con- 
tradietion  the  Prussiates  of  Alkali  and  di-  Iron,  particularly 
that  of  Ammcknia.  This  Salt  occasions  in  the  Nitrate  of. 
Ammonia  an  abundant  white  precipitate,  which  is  of  a  very, 
beautiful  red  when,  accidentally,  an  atom  of  Copper  is  found 
in  the  solution.      To  prepare  this  Prussiate,  pour  into  a 


I 

919  TJEBT8. 

phial  of  the  capacity  of  six  ounces,  three  ounoee  of  Cauttie 
Ammonia,  upon  hau  an  ounce  of  the  finest  and  purest  Pm^ 
sian  blue  reduced  to  very  fine  powder.  Stop  the  phial 
weU,  and  leave  the  mixture  to  macerate  in  the  cold  for  seve* 
ral  days,  taking  care  to  shake  it  from  time  to  time.  If  the 
deposited  matter  has  become  brown,  add  a  new  quantity  of 
blue,  and  repeat  this  addition  until  the  colour  no  longer 
changes.  Filter  the  matter  through  paper,  and  pour  oy 
little  and  little  on  the  residuum,  an  ounce  of  water,  m  order 
to  separate  all  the  salt.  The  filtered  liquor  is  Prusnate  of 
Ammonia  and  of  Iron ;  it  has  a  beautiful  yellow  colour  and 
a  particular  odour.  I 

This  Prussiate  is  also  the  most  senable  Reagent  for 
Iron;  it  is  even  infimtely  preferable  to  the  Prussiate  of 
Potass  and  of  Iron. 

ccccx. 

Tests  fob  Tsllublum. 

In  a  solution  supposed  to  contain  Tellurium,  immerse  a 
Tin  rod.  If  Tellurium  be  present,  it  will  be  predpitated 
on  the  rod  in  the  metallic  state,  it  will  have  a  grejrish  white 
lustre  similar  to  the  Tin  itself.  To  prove  beyond  doubt  the 
existence  of  the  Tellurium  in  the  solution,  the  precipitated 
metal  should  be  wiped  off  from  the  rod  by  a  leather  on  a 
piece  of  paper. 

Ohiervations.  A  further  test  for  the  presence  of  this  metalj)  is  a  imall 
quantity  of  the  subcarbonate  of  potass,  whidi  wiU  throw  down  a  white 
preci{MUIe.  Experiments  should  be  made  with  both  these  on  dilferent 
portions  of  the  hquid  to  be  tested. 

CCCCXT. 

Tests  fob  Lbad  and  Copfeb  in  Wine, 

Cydkr,  Perry^  4r<?- 

Put  into  a  crudble  one  ounce  of  Sulphur,  and  one  ounce 
of  pure  Lime ;  and  keep  them  in  a  white  heat  for  nearly  half 
an  hour ;  when  cold,  add  one  ounce  of  the  Super-Tartrate 
of  Potass,  and  boil  the  whole  in  a  mattrass  witn  some  dis- 
tilled water  for  about  half  an  hour.  Decant  the  supernatant 
liquor  into  small  phials,  adding  about  twenty  or  thirty  drops 
oiMuriatic  Acid  to  each.  The  phials  must  be  well  stopped 
and  preserved  for  use.  Lead,  Copper  and  other  deleteri- 
ous metals  will  be  precipitated,  of  a  black  colour,  by  this 
liquid,  if  poured,  in  the  quantity  of  only  a  few  drops,  into 
the  suspected  Wine  or  Cyder. 
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Obunatiifi .  The  muriatic  acid  ii  added  to  tbii  teat,  to  prerent  tha 
precipitation  of  iroa>  which  might  eziit  in  the  wine  without  aqj  iiiia» 
chief  resulting  from  its  use. 

ococni. 

Another  test  for  these  pemidous  metals  in  Wine  and 
Cyder,  exists  ready  formed  in  nature.  Pour  into  a  glass  of 
suspected  Wine,  Uyder,  or  Perry,  a  tew  drops  of  Harrow- 
f^ate,  or  Strathp^er*  water.  If  any  lead,  &c.  be  present. 
It  will  fall  down  in  the  state  of  a  olack  precipitate,  beio^ 
combined  with  the  Sulphurretted  Hydrogen  by  whi(£ 
these  waters  are  impregnated. 

ObtenaJtumM.  Lead  is  used  by  many  wine-merchants  to  gire  an  astrin* 
gmcy  to  port-wuie;  that  is,  that  like  old  port^  it  may  appear  rough  to 
the  tongue.  Sometimes  tliey  lumg  a  sheet  of  lead  m  tlie  caslE ;  at  othei* 
they  pour  m  a  solution  of  acetate  (sugar  of)  lead ;  for  the  purpose  of 
sweetening,  as  they  tenn  it. 

A  noted  London  wine-merduint,  acknowledged  on  his  death^bed,  that, 
ui  the  long  course  of  his  extensife  business,  be  had  seen  numbers  of  his 
customers  fall  victims  to  their  predilection  for  liis  wines;  and  had  re« 
mailed  that  no  man  ever  lived  long,  who  habitually  drank  them  I!! 
Arsenic  is  used  to  give  an  oily  appearance  to  sherry,  madeira,  and  other 
pole  wines. 

If  the  Harrowgate  water  is  used  as  a  test,  it  will  be  propei;  previous* 
ly,  to  pour  into  the  glass  of  wine,  &c.  a  few  drops  of  muriatic  add,  to 
bold  tne  iron  in  solution,  as  the  sulphuretted  hydrogen  has  not  the 
power  of  taking  it  from  this  acid.  A  solution  of  iron  may  exist  in  the 
wUie  without  t&s  least  detriment  to  the  consumer. 

ccocxilt. 
To  DETXCT  Alum  xv  Red  Wivs. 

Add  to  the  Wine  a  suffident  quantity  of  a  strong  solu- 
tion of  Chlorine  in  water,  (Oxygenated  Muriatic  Acid)  until 
it  is  changed  to  a  yellow  colour:  let  the  precipitate,  f  com- 
posed of  the  Chlorine  and  the  Vegeto-anmial  matter 
contained  in  the  Wine,)  which  immediately  forms,  become 
settled,  then  filter  the  liquor,  and  evaporate  it  to  one  fourth 
of  its  volume;  it  will,  now,  in  consequence  of  the  pre- 
soice  of  the  Alum,  have  an  astringent  sweetish  taste,  and 
will  furnish  a  whxU  precipitate  on  the  addition  of  Nitrate  of 
Barytes,  whidi  is  insoluble  in  water  and  in  Nitric  Acid.  It 
will  ^ve  a  vdhwish-wTnie  predjntate  with  pure  potass, 
that  IS  solume  on  the  addition  of  an  excess  of  the  pot^ 

;  and  a  predpitate,  of  the  same  colour,  with  the  Sub^ 


*  A  very  productive  well  in  Rosshire,  Scotlaud. 
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Carbonate  of  Soda,  Vhich  if  decomposed  by  the  action  of  heat, 
into  Carbonic  Acid  Gas  and  Alum»  lub^tanoes  easily  to  be 
recogniied  by  thdr  characteristics. 

ccccxiv. 
Tests  foe  trk  ruaiTt  of  tHX  Acbtoits  akd 

Jcetic  Adds, 

•  ,         »     "    .• 

These  Acids,  from  distiUation  in  Lead  and  Cbpper  yesseh, 
Tery  often  contain  Acetates  of  Lead,  and- Copper,  in  solu- 
tion ;  and  they  are  often  willfully  aduherAted  ny  Solphurio 
Acid  to  encrease  their  Acidity.  To  detect  thes^'  pour  into 
three  wine-glasses  some  distilled  Vinegar,  (Acetous  Acid,) 
or  one  dram  of  the  Acetic  Add,  dilute^,  witl^  three  dra^is 
of  distilled  Water.     Into  one  of  these  pour  some  Harrow- 

Eite  water,  (which  contains  Sulphuretted  Hydrogen).  If 
ead  be  present  in  the  Acid,  a  veiy  sensible  black  preci- 
pitate will  fall  down.  Into  the  second  glass,  pour  a  solu- 
tion of  pure  Ammonia.  If  Copper  be  present  the  whole 
will  immediately  became  light  blue.  Into  the  third  pour  a 
few  drops  of  the  solution  of  Muriate  of  Barytes ;  if  the 
Acid  contains  Sulphuric  Acid,  the  liquid  in  the  glasd  will 
instantly  become  quite  milky,  from  a  precipitation  of  ^yjX- 
phate  of  Barytes,  which  is  a  very  insoluble  salt 

ccccxv. 
Tests  to  detekmtnb  the  purity  of  Sulphuric, 

Or  Nitric  Ether. 

If  any  Ether  will  redden  litmus  paper,  immersed  in  it, 
it  is  a  proof  that  it  contains  superabundant  acid,  such  9B  the 
Sulphuric,  Acetic  or  Nitric;  consequently  the  Ether  cannot 
be  pure.  A  superabundant  portion  of  Sulphuric  Add  in 
Sulphuric  Ether,  may  be  aiscovered  by  pouring  a  few 
drops  of  the  solution  of  Muriate  of  Barytes  into  -a  dram  of 
the  jSther :  if  this  be  the  case,  a  white  precipitate  will  take 
place,  which  is  the  Sulphate  of  Barytes.    - 

ccccxvi. 
Tests  to  discover  the  purity  of  Nitrate  op  Silveb. 

To  a  solution  of  Nitrate  of  Silver  add  a  solution  of  the 
Muriate  of  Soda,  here  decomposition  taking  place  on  both 
sides.  Nitrate  of  Soda  and  Muriate  of  Silver  will  be  formed. 
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The  latter  of  these  will:  fall  down  in  the  state  of  a  floccu« 
lent  white  precipitate. 

But  as  this  valuable  salt  is  sometimes  adulterated^  by 
Copper,  it  is  proper  to  ascertain  its  purity,  by  pouring  into 
a  solution  of  it,  m  another  ^lass,  a  solution  of  pure  Am- 
anonia.  If  Copper  be  present,  it  will  be  indicated  by  a 
light  blue  precipitate  which  will  pervade  the  fluid. 

ccccxvn/  '  '  . 

Ammoniacal  and   Mdhiaxic  Acid  Gasjbu?, 

Tests  Jbr  each  tjitken 

If  a  bottle  containing  Muriatic  Acid,  and  another  con- 
tunhig  Water  of  Ammonia  be  brought  together^  with  their 
mouths  open,  a  white  dense  smok^  will  be  seen  to  hover 
round  them  :  this  is  Muriate  of  Ammonia,  whieh  is  a  solid 
substance,  but  formed  by  the  union  of  t^b  invisible  vapours. 
If  the  bottles  are  opened  apart,  no  vapour  will  be  seen. 
When  two  jars,  filled  with  tnese  sases,  are  brought  in  con- 
tact, the  efiect  is  striking ;  but  it  is  more  so  when  Ammo- 
niacal  Gas  is  let  lip  from  the  beak  of  a  retort  through  Mer- 
cury into  a  jar  half  filled  with  Muriatic  Acid  Gas.  Here^ 
the  Muriate  of  Ammonia  will  be  seen  deposited  on  the  sides 
of  the  jar^  in  the  form^  of '  beAutifiil  needle-like  crystals. 
From'  these  experiments,  it  is  evident  that  Ammonia^  and 
Muriatic  Acid-Gas,  are  good  tests  to  discover  each  others 
presence  in  liquids. 

coccxvni. 

Sulphurous  Acid  Gas  akd  Ammoniac al  Gas, 

Tests  for  each  oiher. 

Open  two  phials,  one  containing  Sulphurous  Acid,  and 
the  other  Water  of  Ammonia;  and  brin^  them  near  to 
each  other*  The  vapours  will  combine,  rormihg  a  white 
doud,  which  presently  will  be  precipitated  on  the  glass  in  a 
solid  state,  forming  Sulphite  qf  Ammonia.  .  ^ 

occcsit^. 

Nitric  ActD  A  Tsst  fob^Stbal. 

Let  fall  a  single  drop  of  Nitric  Axnd  on  any  cutting  or  other 
instrumeiK  supposed  to  be  -.  Steel.  If  Steel,  the  part  whereon 
the  drop  fell  will  immediately  turn  black.  No  effect  will,  for  a 
considerable  time  take  place,  if  Nitiic  Acid  is  dropped  on  pure 
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Iron.  The  blackening  of  the  Steel  is  owing  to  the  combi* 
nation  of  its  Iron  with  the  Acid,  and  the  consequent  pr^ 
cipitation  of  the  Carbon. 


Mods  of  nsTB^TiNO  Chalk  in  combivation  wtth 

White  Lead. 

White  Oxide  of  Lead  is  often  adulterated  by  the  Car- 
bonate of  Lime :  to  detect  this,  pour  over  a  dram  of  the 
suspected  Oxide,  four  drams  of  pure  Acetous  Acid,  This 
will  dissolve  both  Ojdde  and  Chalk,  but  if  a  few  drops  of  a 
solution  of  Oxalic  Add  be  now  poured  in,  a  very  abundant 
white  precipitate  of  Oxalate  of  Lime  will  take  place. 

ooccxxi. 
Test  to  discover  pvrx  Sub-Muxiatx  of  Msrcitbt 
(Calomel)  in  Combination  with  another  Powder ;  orto  die^ 
tinguish  it  from  Pulverised  Chalky  Plaster  of  Paris,  4^ 

The  spedfic  gravity  of  Calomel  is  a  very  good  test  to  dis- 
tinguish It  from  other  white  powders,  as  it  is  much  heavier 
than  any  of  them :  but  the  most  unequivocal  test  is  by 
rubbing  some  of  the  powder  in  a  mortar  with  some  pure 
Ammonia ;  or  by  shaking  it  in  a  phial  with  Lime-Water.  In 
either  of  these  cases,  if  the  Sub-Muriate  b  present  and  in 
a  pure  state,  the  combination  will  become  intensely  black. 

ccccxxn. 

SuLPKumic  Ann  a  Txst  foe  Carbonic  Acid. 

Into  any  mineral,  or  other  water,  suspected  to  hold  Car- 
bonic Add  in  solution,  either  alone  or  in  combination  with 
another  substance ;  let  fall  one  drop  of  Sulphuric  Add,  at 
the  same  time  stiring  the  liquid.  A  sliffht  eflFervescenoe  oc- 
canoned  by  the  ascension  of  small  ^obules  of  Carbonic 
Add  Gas  will  take  place,  if  any  of  this  Add  has  been  held 
in  combination.       ^  ^  ^ 

ccccxxni. 

Tests   to  detect  the  Adultbeatxon  of 

Essential  Oils. 

Essential  Oils  are  often  adulterated  by  Alcohol,  also 
by  fixed  and  Essential  Oils  of  cheaper  price.  To  detect 
Alcohol,  pour  two  drams  of  distilled  water  into  a  dram  of 
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the  suspected  Oil :  the  whole  will  become  milky  if  Alcohol 
be  present.  To  detect  fixed  Oils,  as  Almond  and  Olire  Oil, 
let  a  drop  of  the  suspected  Oil  fall  on  a  piece  of  writing 
paper,  and  hold  it  near  the  fire:  if  the  wnole  eyaporates, 
and  leaves  no  stain  upon  the  paper,  there  is  no  fixed  Oil 

S resent ;  but  if  a  stain  remains,  that  is,  if  the  part  where  the 
rop  fell  appears  ffreasy  or  transparent,  the  Essential  Oil 
has  been  adulterate  eitner  by  Almond,  or  by  Olive  Oil 

ccccxxiv. 

TXSTS   FOR   THB   METALS  USED   IN    THE 

Adulteration  of  Mercury. 

Dissolve  a  small  quantity  of  the  suepected  Mercury  in  as 
much  Nitric  Acid  as  will  saturate  it,  divide  this  solution  in 
three  wine  glasses,  and  into  the  first  pour  some  distilled 
water;  if  a  white  precipitate  is  thrown  down, it  is  an  indica- 
tion of  the  presence  ot  Bismuth.  Into  the  second^  pour 
water  saturated  with  Sulphuretted  Hydrogen  Gas,  and  a 
brown  predpitate  will  discover  the  presence  of  even  the 
smallest  quantity  of  Lead.  Tin  is  known  to  exist  in  union 
with  Mercury^by  dropping  in  the  third  glass  Nitro-Muriate 
of  Gold,  a  little  diluted,  when  a  purple  precipitate  will  take 
place. 

ccccxxv. 

Gallic  Acid  detected  in  tub  English  Oak  Apple. 

Pluck  from  an  oak  tree,  one  of  those  excrescenons  called 
Oak  Amky  and  whilst  fresh,  cut  it  in  two,  by  a  table  or 
pen-kmre.  Let  the  moisture  dry  upon  the  blade,  and  on 
inspection  it  will  be  found  covered  with  a  black  fluid,  in 
every  respect  like  Writing  Ink.  If  the  apple  be  examined, 
a  like  appearance  may  be  observed  on  each  of  the  cut  sur- 

Observaiwn.  In  this  ezperiinent,  the  gallic  add,  ezistiiif  pleotifiiUj 
ia-the  apple,  combines  with  the  iron,  forming  gaDate  of  vmu 

ccocxxyi. 

Gxneeal  Txsts  for  Volatile  Acids. 

If  a  liquid  is  suspected  to  contain  any  undombined  vo^ 
latile  Acid,  such  as  the  Sulphurous,  Nitrous,  Muriatic, 
Carbonic  or  Acetic,  it  is  merely  necessary  to  hold  over  the 
vessel  containing  it,  a  slip  of  paper  previously  dipped  in 
liquid  Ammonia.     If  any  of  these  Acids  exist  in  tne  solu- 
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tioD,  their  Gaseous  or  volatile  particles  will  oombiiie  with  the 
vapour  of  the  Ammonia,  and  form  a  solid  salt. 

ccccxxttl 

Test  toe  the  Discovery  of  Chalk  in  tub 

AduUeraUon  of  Magnesia, 

On  account  of  adding  to  its  weighty  Ma^jiiesiais  veij 
often  adulterated  by  Chalk.  To  discover  this  imposition^ 
put  some  Carbonate  of  Magnesia  into  a  tumbler,  and  pour 
over  it  some  diluted  Sulphuric  Acid  as  long  as  a  discharge 
of  Carbonic  Acid  Gas,  by  effervescence,  takes  place.  If  the 
whole  is  now  quite  limpid,  and  no  white  powder  remains, 
the  Magnesia  has  been  free  fmm  adulteration,  but  if  this  be 
the  case,  it  has  been  adulterated  by^  powdered  Chalk. 

ccccxxviii. 

To   ASCERTAIN    THE    PURITT   OF    BlaCK 

StUphuret  of  Mercury. 

For  fraudulent  purposes,  lliis  article  is  very  often,  adulte* 
rated  by  Ivory  black :  and  to  detect  the  imposition,  nothing 
more  is  necessary  than  to  put  about  a  dram  of  it  on  a  sho* 
vel  and  to  hold  it  over  the  fire ;  if  the  Sulphuret  is  pure,  the 
whole  will  be  volatilised,  if  not.  Ivory  black  is  present.  To 
ascertain  whether  the  Mercury  and  Sulphur  are  properly 
combined,  rub  a  small  quantity  on  a  piece  of  Gold ;  and  if 
the  Gold  he  whitened  like  Silver  on  the  part  rubbed,  the 
Mercury  is  not  properly  combined,  but  exists  in  the  state 
of  very  minute  globules.  If  on  the  contrary,  it  leaves  no 
mark,  it  is  well  combined  with  the  Sulphur.  The  white 
stain  is  caused  by  the  affinity  existing  between  Gold  and 
Mercury.  , 

CCOCXXIX. 

Tests  to-  detect  Substances  used  iiJ  the 

Adulteration  of  Vermilion^ 

Red  Sulphuret  of  Mercury»or  Vermilion,  is  pften  adulte- 
rated by  red  Oxide  of  Lead,  Chalk,  and  a  substance  known 
by  the  nani^  of  i>ragoi;*s  blood.  To  detect  theses,  put  a 
small  ponion  of  the  Vermilion  into  three  wine  glasses :  into 
one  ot  these  pour  a  little  Alcohol,  if  Dragon's  blood  exist 
in  it,  the  Alcohol  will  be  slightly  tinged  of  a  red  colour  ; 
in  a  few  days,  if  shaken  in  a  phiaiyit  will  be  quite  red,  or  if 
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held  over  a  lamp  in  a  florenoe  flask,  the  Alcohol  will  soon 
acquire  a  deep  colour. 

Into  another  of  the  glasses  pour  some  pure  Acetous  Acid, 
if  Chalk  be  present,  efferrescence  will  be  the  consequence ; 
but  as  a  further  test,  pour  the  clear  liquid  into  another 
glass,  and  add  a  solution  of  Otalic  Acid:  in'  this  case,  a 
white  precipitate  of  Oxalate  of  Lime  will  fall  down.  To 
detect  red  Lead,  pour  some  Acetous  Add  into  the  third 
glass  and  decant  the  liquor :  into  this  pour.)K}me  Harrowgate 
water;  if  Lead  exists  in  it,  a  blacjc  precipitate  will  fall 
down.  A  further  test  for  ^|sad,  is  a  solution  of  the  Sul* 
phate  of  Soda;  this  will  cause  a  white  precipitate  of  Sul* 
phate  of  Lead. 

ccccxitx. 

PeOOF  <^   THX  £XIST£)}(^IS   OF    BTi>BOGBN  XV  SuLPHXTR. 

Sir  H.  Davy  proved  the  existence  of  Hydrogen  in  Sul- 
phur, as  follows: — a  bent  glass  tube>  having  a  Platinum 
wire  hermetically  sealed  into  its  upper  extremity,  was  filled 
with  Sulphur.  This  was  melted  by  heat,  and  a  proper  con- 
nection being  made  with  the  Voltaic  Apparatus  of  five  hun- 
dred double  plates,  each  six  inches  square,  and  highly  charg- 
ed, a  most  intense  action  took  place.  A  very  brilliant  light 
was  emitted ;  the  Sulphur  soon  entered  into  ebullition ;  elastic 
matter  was  evolved  in  great  quantities ;  and  the  Sulphur 
from  being  of  a  pure  yellow,  became  of  a  dark  readish 
brown  tint  The  Gas  was  found  to  be  Sulphuretted  Hydro- 
^n,  or  Hydrogen  Gas  holding  Sulphur  in  solution ;  and 
Its  quantity,  in  about  two  hours,  was  more  than  five  times 
the  volume  of  the  Sulphur  employed. 

ccccxxxi. 

SoiiVENT    WOK   SlLVZm;.  AVD    TesTS   FOB   ITS. 

AduUteratton  hy  oiher'Metdk, 

Dissolve  an  ounce  of  Nitrate  of  Potass  in  eight  ounces  oiT 
Sulphuric  Add,  in  a  glass  vessel  over  a  lamp,  and  put  into 
it  several  pieces  of  impure  silver,  or  suspected  coiu.  When 
the  liquid  arrives  at  the  temperature  of  2^^  the  Silver  will 
be  acted  on  by  (what  may  oe  termed)  the  Nitro-Sulphuric 
Add :  this  action  will  be  attended  by  an  evolution  of  Ni- 
trous Gas. 

Ohservatioti,  The  best  property  of  this  solvent,  is^  that  it  does  not  act 
on  anj  other  irtetal  than  tne  silrer*:  donsequetiltly  if  base  silter  coin  be 
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hM  with  a  forceps  In  thU  hot  add,  it  will  be  quickly  stripped  of  itt  til* 
irety  coat,  and  the  copper^  &e.  wUI  be  exposed  to  Tiew.  Thia  com» 
pound  ncid  it  also  uwml  in  the  large  way^  in  extracting  pure  ailver  froon 
•Id  plated  goods,  as  the  copper,  fe.  cannot  be  acted  on. 

ccccxxxii. 

Tests  fob  Gum  ik  Solution. 

Pour  into  a  solution  of  Gum  AraUc,  a  little  of  the  solu- 
tion of  Acetate  of  Lead ;  a  yery  flocculeiit  precipitate  will 
fall  down,  composed  of  Gum  and  Oxide  of  Lead.  Here 
the  Acetic  Add  quits  the  Lead  to  combine  with  the  water, 
consequently  the  Oxide  falls  down  with  the  Gum. 

CCCCXXXIII. 

Tests  ron  the  Prxsevce  of  TiTANiusf. 

Pour  a  little  of  the  Muriate  of  Titanium  into  three  wine 
glasses :  into  one  pour  a  solution  of  Carbonate  of  Potass, 
a  vMie  predpitate  will  fall  down.  Immerse  a  piece  of  Zinc 
in  the  oUier  glass ;  a  blue  colour  wiH  be  produced.  If  a  Tin 
rod  is  immened  in  the  third  glass,  the  colour  will  changt 
to  a  beautiful  red. 

ccccxxxiv. 
Tests  of  tue  Puritt  of  Nitric  Acid. 

In  manufacturing  Nitric  Add  in  the  lar^  way,  it  is  crften 
adulterated  by  Muriatic  and  Sulphuric  Acids.  To  sepurate 
from  it  the  latter  of  these  substances,  pour  in  a  solution  of 
Nitrate  of  Baiytes,  as  long  as  a  predpitate  of  Sulphate  of 
Barytes  falls  down.  Now  pour  off  tne  Add,  into  another 
vessel,  and  add  to  it  a  solution  of  Nitrate  of  Lead«  made 
with  boiling  water;  a  predpitate  of  ^uriate  of  Lead  will 
accordingly  fall  down.  When  this  has  settled,  pour  off  the 
dear  liquid  into  a  retort  and  distil  to  expel  the  water  which 
was  necessarily  combined  with  the  predpitants,  for  their  so- 
lution. 

Obtcrvaium  .  To  presenre  this  add  ftrnn  deoomposition.  It  should  if 
in  a  clear  glass  bottle,  be  kept  in  a  darlc  place. 

ccccxxxv. 

Test  of  the  Purity  of  Chloric  Aciiv. 

Pour  some  Chloric  Add,  (obtained  from  Chlorate  of  Ba* 
rytes  and  Sulphuric  Add)  into  two  wine  |;iasses.  Into 
one  of  these  pour  some  diluted  Sulphuric  Acid,  if  a  white 
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Eredpit6te  falls  down,  it  b  a  proof  of  its  being  adulterated 
y  Barytes;  this  precipitate  beine  Sulf^ate  of  Barytes. 
To  the  other  gbtts  add  a  solution  of  Chlorate  of  Barytes,  if 
a  white  precipitate  should  here  fall  down,  it  is  a  proof  that 
an  excess  of  Sulj>huric  Add  has  been  added  in  the  forma- 
tion c^  the  Chloric  Acid;  consequently,  the  latter  is  far  from 
being  pure.  The  White  precipitate  afforded  by  thje  latter 
test,  is  also  Sulphate  of  Barjrtes. 

ccccxxxvt 

Tbsts  vor  Lead,  Absshic,  amd  Chai.k, 

When  white  Oxide  of  Zinc  is  supposed  to  be  aduUerated 

b]f  {hem. 

The  two  first  of  these  adulteradons  may  be  aoddental : 
the  latter  is  wilfully  done  for  fraudulent  purposes.  To  de- 
tect the  Arsenic  and  Lead,  put  some  of  the  suspected  pow- 
der into  a  tumbler,  and  pour  over  it  pure  Acetous  Acid, 
(distilled  Vinegar)  decant  the  solution  into  another  tumbler, 
and  pour  in  some  Harroweate  water.  If  Lead  be  pre- 
sent, the  Sulphuretted  Hydrogen  of  this  test  will  turn 
it  black,  and  a  precipitate  of  that  colour  will  accordingly 
fall    down.       It   Arsenic    be  contained  in  it,  the  prea* 

C'tate  will  be  yellow.  In  case  that  both  these  soould 
\  present,  it  wiU  be  proper  to  examine  the  precipitate  after 
decantation  of  the  supernatant  liquid.  To  aiscover  the 
presence  of  Chalk ; — when  Acetous  Acid  is  poured  over  it, 
an  effenrescenceof  Carbonic  Acid  Gras  will  take  place ;  but 
as  a  farther  proof,  add  a  solution  of  Oxalic  Acid  to  the  Ace- 
tous solution :  an  insoluble  white  predpitate  of  Oxalate  of 
lime  wiU  instantly  fall  down. 

IfcccxxxTii. 

pROor  or  THS  Existence  of  Carboitic  Acm  Gas 

In  the  Atmosphere, 

Take  a  pendl  of  pure  potass  from  the  phial  in  which  it  is 
kept,  and  place  it  on  a  saucer  in  the  open  air.  In  a  very 
short  time,  it  will  swell,  and  at  the  extremities  will  branch  out 
like  a  cauliflower.  Leave  it  undisturbed  until  it  crumbles 
and  falls  to  powder ;  if  the  Atmosphere  be  moist,  the  mois- 
ture, as  well  as  the  Carbonic  Acid  will  be  attracted.  Now 
collect  the  Potass,  and  put  it  into  a  small  tubulated  retort : 
pour  over  it  thre^  or  four  drams  of  diluted  Sulphuric  Acid ; 
effervescence  will  be  the  consequence,  and  a  Gas  will  come 


9St(i  TEfTS. 

over  which  may  be  received  m  a  jar  over  MercUxy  or  wntcr. 
This  Gas  is  Carbonic  Acid,  imbibed  hj  the  Potais  from  t|ie 
Atmosphere.  The  certainty  of  its  bemg  so,  was  pioved  by 
the  effervescence  which  took  place  upon  adding  the  Sul- 
phuric Acid;  it  may  be  further  proved  bj  its  inability  to 
support  combustion  or  animal  lite;  alio  by  reddening  wet 
litmus  paper  immersed  in  it;  and  likewise  by  rendenn|^  Lime 
water  turoid,  when  agitated  with  it  That  no  Carbonic  A«id 
existed  previously  in  the  Potass,  may  be  proved,  by  pouring 
an  Acid  over  it  in  its  pure  state. 

« 

CCCCXXXVIII. 

SuLPHURoub  Acid  Gab  a  Tbst  for  Water  held  in 

Solution  iii  the  Jinu>9phere. 

Sulphurous  Acid  Gas  received  over  Mercury  b  an  invi- 
sible Aerial  body ;  but  if  a  phial  containing  this  Gas  be 
opened,  an  immediate  cloud  of  vapour  will  be.  seen  hovering 
over  it.  This  is  caused  by  the  ascent  of  the  Gas,  and  die 
great  affinity  it  has  for  moisture:  this  it  finds  in  the  air, 
in  die  state  of  vapour  from  water,  and  with  this  vapour 
it  immediately  combines,  forming  a  dense  doud. 

ccccxxxix. 
Ssi^aratiok  of  Carbon  from  tbb  Carbonic  Acw 

Existing  in  Carbonate  of  Lime, 

Proceed  in  all  respects  as  in  Experiment  211,  where  the 
process  for  preparing  Phosphuret  of  Lime  is  detailed ;  but 
instead  of  using  pure  Lime,  use  dry  Carbonate  of  Lime, 
(Chalk).  When  the  tube  is  empUed,  a  black  powder, 
which  is  pure  charcoal,  will  be  found  diffused  amongst  ita 
contents, 

Observaiions.  In  this  experiment,  the  carbonate  of  Aime,  by  being 
heated  to  redness^  is  decomposed,  and  the  carbonic  acid  is  ready  to  fly 
off  in  a  gaseous  form ;  but  it  is  arrested  in  its  projg;re88  by  the  phospho- 
rus (at  this  moment  sublhned)  whi(^  robs  it  of  its  oxygen,  and  leaves 
the  carboa  free  to  be  precipitated  among  the  lime.  The  phosphorus  Is 
thus  converted  into  pnosphoric  acid,  and  finding  the  lime  disengaged^  it 
unites  with  it,  forming  phosphate  of  lime. 

CCCCXL. 

MuRiAT£  OF  Tin  a  Test  foe  Taj^^'im. 

As  it  is  of  importance  in  many  icases  to  asoeitain  the  ex- 
istence of  Tannin,  or  the  astringent  principle  in  V^etable 
infusions,  the  following  may  be  depended  on  as  a  aeUcate 
test  Pour  a  few  drops  of  the  solution  of  Muriate  of  Tin  into 
a  wine  glass  containing  an  infusion  of  Gall-nuts,  or  of  Peru- 
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vian,  or  Oak  Bark.    This  salt  will  form  an  insoluble  precipi- 
tate with  the  Tannin,  contained  in  each  of  these. 

CCCCXLT. 

Gblatihe  and  Tannik  Tests  for  each  othee. 

When  Tannin  is  suspected  to  exist  in  any  vegetable,  make 
a  decoction  or  infusion  of  it ;  and  into  half  a  wine  glass  fuU, 
drop  some  scJution  of  Isinglass,  Size,  Glue,  or,  animal  6ela* 
tine  obtained  by  boiling  calves  feet,  &c.  If  Tannin  exists 
in  the  infusion  or  decoction,  a  white  or  yellowish  flocculent 
precipitate  will  instantly  take  place.  The  most  ready  expe- 
riment of  this  kind  will  be  to  add  a  few  drops  o(  the  solu- 
tion of  Size  to  an  infusion  of  GaUs,  Oftk  bark,  or  Peruvian 
barky  when  the  effect  will  be  very  satisfactory.  On  the 
other  hand,  an  infusion  of  GaUs  or  Oak  bark  will  discover 
the  presence  of  Gelatine,  in  any  mixture  where  it  may  exist 
In  all  effects  of  this  kind,  the  Tannin  by  its  astringent 
power,  brings  the  Grelatinous  particles  into  closer  contact, 
and  thus  coamilatin^,  they  are  precipitated.  It  is  on  this 
principle  that  leather  is  tanned,  tne  raw  hides  contain  Grela- 
tine,  and  the  Oak  bark  tannin ;  and  when  the  hides  are 
iaimersed  in  pits  oontaining  the  Bark  liquor,  their  fibres  are 
broHgfajt  inio  closer  eontact,  and  of  course  their  texture  is 
thus  rendered  tourer  and  stnmger. 

ccccxlii. 

Detection  of  Aesskic  by  the  Niteatx  of  Silvee. 

Into  a  clean  Florence  flask,  introduce  two  or  three  grains 
of  white  Arsenic,  to  which  add  about  aght  ounces  cc  rain 
or  distilled  water,  and  beat  the  solution  until  it  boils.  Fre- 
quently shake  the  flask,  and  add  to  the  hot  sdution,  a  grain 
or  two  of  Sub-Carbonate  of  Potass,  agitating  the  wh^e  to 
maRe  the  mixture  uniform.  Pour  into  a  wine  glass,  about 
(wb  table  spoonfuls  of  this  solution,  and  touch  the  solution 
with  a  piece  of  fused  Nitrate  of  Silver,  a  beautiful  yellow 
colour  will  instantly  take  place  at  the  point  of  contact, 
and  proceed  towards  the  bottom  of  the  glass  as  a  flocculent 
and  copious  precipitate. 

Gbservaiions,  The  validity  of  this  test,  in  its  application  to  fluids 
0nly  fiuspected  to  contain  arsenic,  has  been  questioned  on  the  following 
grounds,  ist.  Because  the  aUcaline  pkospMtes  are  found  to  produce 
precipitates  with  tiher,  ancdagous  in  colour  and  appearance  to  the  or- 
semate  of  sihet.  This  objection  may  be  obviated  by  the  following  means ; 
drop  the  fluid  oontaimng,  or  supposed  to  contain,  the  arsenic^  (prepared 
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«fl  in  the  above  ezperlment»>  on  a  piece  of  wiitte  paper^  making  with  it  s 
broad  Jine;  along  this  line  a  piece  of  lunar  caustic  (fused  nitrate  of 
silver^)  is  to  be  slowlj  drawn  several  times  suceessively^  when  a  streak  ia 
produced  of  a  colour  resembling  that  commonly  known  by  the  name  of 
Indian  TeUow ;  tbb  is  equally  produced  by  the  presence  of  arsenic  and  of 
the. alkaline  phosphates;  but  a  dtstinctire  change  soon  takes  plaoe«  for 
the  yellow  from  the  alkaline  phosphates,  tuma,  m  less  than  two  minutes, 
to  a  dull  green,  and  becomes  gradually  dark«;r,  and  ultimately  quite 
black.  The  arsenical  yellow,  on  the  other  hand,  renoains  permanent,  or 
nearly  so,  for  some  time,  when  it  becomes  brown.  In  performing  this 
experiment,  the  sunshine  should  be  avoided,  or  the  transitions  of  tLe 
colour  will  take  place  too  rapidly  to  be  accurately  observed.  2nd..  ^Re^ 
Chuse  the  muriatet  produce  precipiiaies  in  the  silver,  soJloectUenif  otto 
overcome  every  indication  which  the  preunce  of  arsenic  Vfouid  othsr* 
tsfse  afford*  To  obviate  this  difficulty,  we  shoula  add  to  the  fluid  to  be 
examined,  diluted  nitric  add,  and  cautiously  apply  the  nitrate  of 
silver  until  the  precipitation  ceases ;  in  this  way  the  muriatic  acid  will  be 
entirely  removed,  whilst  the  arsenic,  if  it  be  present,  will  remain  in  solu- 
tion, and  may  be  rendered  evident  by  the  amision  of  ammonia,  which 
will  instantly  produce  the  yellow  precipitate  in  its  characteristic  form. 

When  arsenic  ia  contained  in  a  solution,  in  which  an  alkali  is  not  pre- 
sent, it  may  be  detected  b^  the  ammoniaco-nitrate  of  silver,  a  test 
proposed  by  Mr.  Hume,  un<fer  the  characteristic  form  above  designated. 

CCCCXLtXI. 

Aesenic  detected  by  the  Sulphate  gb  Coppee. 

Prepare  a  solution  of  White  Araenic  and  Sub-Carbonate 
of  Potass,  as  in  the  last  experiment,  drop  into  the  liquor  a 
small  quantity  of  a  solution  of  Sulphate  of  Com>er ;  a 
bright  yellowish  green  precipitate,  termed  Scheelei  greeny 
willbe mstantljr  producra. 

Observation,  An  ammoniacal  sulphate  of  copper  may  be  used,  as  in 
the  last  experiment,  when  a  solution  contams  arseuio  without  the  pre> 
sence  of  potass. 

ccGcxLnr. 

Aesekic  Detected  by  eeduction 

To  ihe  Metallic  State. 

Mix  a  portion  of  White  Arsenic  with  equal  quantities  of 
finely  powdered  Charcoal,  and  twice  as  much  dry  Carbonate 
of  rotass,  put  the  mixture  between  two  polished  plates  of 
Copper,  bind  them  tightly  together  by  Iron  wire,  and  ex- 
pose them  to  a  low  rea  heat ;  ^  white  stain  will  appear  on  the 
surface  of  the  Copper,  which  is  an  alloy  of  the  two  metals^ 

CCCCXLV. 

Anotiiek  mode  op  Reduction^ 

Put  some  of  the  foregoing  compound  of  Arsenic,  Char- 
coal, and  Potass,  into  a  small  dry  glass  tube,  eight  or  twelve 
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Indies  loi^,  sealed  atone  end,  and  place  in  the  mouth  of  it 
a  loose  paper  stopper.  After  gradually  warming  this  tube> 
place  it  in  a  chaffing  dish  of  red-hot  Charcoal  The  Oxy* 
gen  of  the  Arsenic  combines  with  the  flux  and  leaves  tlic 
metal  free  to  be  sublimed  by  the  heat  It  will  accordingly 
be  fimnd  to  adhere  to  the  internal  surface  of  the  upper  part 
of  the  tube  in  a  brilliant  metallic  state.  When  the  pro- 
ceas  of  sublimation  is  finished,  and  the  tube  is  cold,  with- 
draw the  stopper,  and  with  the  point  of  a  knife  scrape  off 
the  metal  firom  the  inside ;  place  this  on  a  clean  hot  fire- 
shovel  ;  if  the  metal  be  Arsenic,  it  will  sublime,  giving  out 
white  fumes,  which  smell  strongly  like  garlic. 

CCCCXLVX. 

loDiNB  AND  Starch, 

Tests  for  Jrsenk^and  Corrosive  Sublimate. 

The  following  method  has  been  proposed  by  Brumatelli, 
for  discovering  Arsenic  and  Corrosive  Sublimate  in  tneir  re- 
spective solutions,  and  to  distinguish  them  from  each  other . 
We  must  take  the  starch  of  wheat  boiled  in  water,  until  it 
is  of  a  proper  consistence,  (and  recently  prepared;)  to  this  is 
to  be  aaded  a  sufficient  quantity  of  Iodine  until  it  is  of  a 
blue  colour ;  it  is  afterwards  to  be  diluted  witli  pure  water, 

until  it  becomes  of  a  beautiful  aizure  blue. If  to  this 

azure  coloured  solution  of  starch  we  add  some  drops  of  an 
aqueous  solution  of  the  Oxide  of  Arsenic,  the  colour  chances 
to  a  redish  hue,  and  finally  is  quite  dissipated.  The  smu- 
tion  of  Corrosive  Sublimate,  poured  into  the  Iodine  and 
Starch,  produces  in  it  almost  the  same  change  with  the  Ar- 
senic; but  if,  to  the  fluid,  discoloured  by  the  Oxide  of 
Arse^nic,  we  add  some  drops  of  Sulphuric  Acid,  the  origi- 
nal blue  colour  is  restored  with  more  than  its  original  bril- 
liancy ;  whilst  the  colour  of  the  fluid  that  has  been  dis- 
charged, by  the  corrosive  sublimate,  cannot  be  restored, 
either  by  tne  Sulphuric  Add,  or  by  any  other  means. 

ccccxlyii. 

Arsenic  detected  by  Sulphuretted  Hydbooen. 

Into  any  solution  suspected  to  contain  Arsenic,  pour  some 
water  impregnated  by  Sulphuretted  Hydrogen  Gas :  if  Ar- 
senic be  present,  a  yellow  precipitate  of  Sulphuret  of  Arsenic 
will  fall  oown.  Tins  will  take  place  sooner  by  adding  a  few 
drops  of  Acetic  Acid,     But  this  test  is  not  altogether  to  be 
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relied  on,  as  other  metals  may  be  precipitated  of  the  smro 
colour* 

ccccxlviii. 
By  Prussiate  of  Potass. 

If,  however,  to  another  portion  of  the  solution,  a  little 
Prussiate  of  Potass  be  added,  and  if  the  predpitate  be 
white ;  the  presumption  that  Arsenie  exists  in  the  aolutioBy 
is  certainly  very  strong. 

ccccxux. 
Tests  to  detect  the  presence  of  Oxt-MuEiIate 

Gf  Mercury  (Correaive  Sublimate). 

Expose  the  suspected  substance  to  heat,  in  a  tube,  as  di- 
rected in  the  Experiment  445,  but  without  any  carbonaceous 
mixture,  the  corrosive  Sublimate  will  rise  in  fumes  and  line  the 
interior  surface  of  the  tube  with  a  shining  white  crust  - 
This  crust  is  then  to  be  dissolved  in  distilled  water,  and 
assayed  by  the  following  tests.  First  Lime-Water  will  pro- 
duce a  precipitate  of  an  orange  yellow  colour.  Second,  a 
single  drop  of  a  dilute  solution  of  Sub-CarboruUe  of  Potass 
will  at  first  produce  a  white  precipitate,  but  on  a  still  fur- 
ther addition  of  the  test,  an  orange  coloured  sediment  will 
be  formed.  Thirdly,  water  holding  in  solution  Suipkur" 
etted  Hydrogen^  will  throw  down  a  dark  coloured  preeim- 
tate,  whidi  when  dried,  and  strongly  heated,  may  be  toW 
ttlized  without  any  odour  of  garlic  being  manifested.  (See 
also  the  test  with  Iodine  and  Starch,  Experiment  446.) 

Ob§ervaiiont,  Muck  difficulty  has  ofteu  been  ezpericnoed  in  detecting 
the  mineral  substances  which  act  as  poisons,  especially,  corrosire  sub- 
limate, arsenic,  copper,  lead,  and  bbmuth ;  when  they  have  beeti  ming- 
led, in  the  stomach,  with  coloured  Kauids,  such  as  fed  wine  and  cofae, 
a  circumstance  widich  not  unfcequeDtly  happens  ia  cases  q£  poisonlor 
by  those  minerals.  This  difficulty  has  arisen  from  the  colour  of  re£ 
wine  or  co£&e,  changing  that  of  the  precipitates  obtained  by  the  tests 
above  designated.  A  method  has  very  recently  been  discovered  by 
Orfila  by  which  these  hiconveniences  mav  be  obviated.  The  process 
consists  in  first  discolouring  or  bleaching  the  liquid  to  be  examined,  by 
means  of  a  concentrated  solution  of  chlorine  m  water  (strong  oxygen- 
ated muriatic  acid,)  then  applying  the  proper  tests  hi  the  ordinary  way. 
As  the  solution  m  ehloriiie  deoompoaes  but  a  veiy  few  of  the  mmenJ 
])oisons,  there  are  hardly  any  of  them  to  which  this  method  is  not  appli- 
cable. Nitrate  of  silver  and  tartarizcd  antimony  are  the  only  excep- 
tions likely  to  occur  in  medical  practice. 

We  shall  liere  detail  some  further  experiments*  to  elucidate  mose 
clearly  this  important  sul^ject.    Some  white  oxide  of  wseak  was  "' 
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•oliF«d  In  wiler  and  mingled  wiih  red  urine,  a  sufficient  quantity  of  a 
concentrated  solution  of  cUorine  was  added  to  change  the  mixture  to 
a  yellow  colour;  a  vellowisb-red  preci[)itate  formed;  composed  of 
duorine  and  the  i^lutinous  matter  contained  in  the  wine ;  when  this 
weoimtate  had  setUed^the  liquor  was  filtered;  in  this^  lime-water  pro- 
ducea  a  white,  ammoniacal  sulphate  of  copper  a  green,  and  sulphuric 
acid  a  ^ell^ta,  precipitate.  The  same  results  were  obtained  from  a 
mixture  of  oofiee  with  white  arsenic  CorrofeiTe  sublimate  treated  in 
the  same  wjay,  was  precipitated  of  a  yellow  colour  by  potass,  white  by 
liquid  ammonia,  and  black  by  sulphuretted  hydrogen.  Sulphate  of  cop- 
per and- ?erdigris>  submitted  to  toe  same  process,  furnished  a  brown- 
ish precipitate  wiUi  the  prusaiate  of  potass,  green  with  the  arseniate  of 
potass*  and  black  with  the  hydro-sufphurets.  Litharge  and  acetate  of 
lead  treated  in  a  similar  way,  ga^e  rise  to  white  precipitates  with  the 
sulphate  of  potass,  black  with  the  hydro-sulphurets,  and  bright  yellow 
with  the  chromate  of  itolass.  If  some  of  the  foregoing  mixtures  are 
too  much  diluted  when  the  tests  are  applied,  no  precipitates  will  be 
produced ;  it  will,  in  some  cases,  be  necessary  to  evaporate  them  pre- 
Tiously  to  the  addition  of  the  chlorine  to  one  half  or  one  quarter,  or  less^ 
of  their  volume ;  when  the  desired  effects  will  be  produced, 

CCCCL. 
To  DltTEBMINB  WHSTiiXB    A    MiNE&AL   CONTAiNd  LeaD. 

Break  a  small  portion  from  the  Ore,  and  observe  the 
firngmenta  and  their  brilliancy ;  now  place  a  bit  not  larger 
thu  a  pepper-corn  on  a  piece  of  cnarcocd,  then  with  the 
blow*^ ipe,  blow  through  the  flame  of  a  candle^  directing  the 
jet  upon  the  zsinerd.  If  it  contains  Lead,  it  will  in«- 
stantly  discharge  sulf^ureous  vapours,  aiKl  in  half  a  minute^ 
the  liead  will  be  reduced. 

Observation.  The  ores  of  this  metal  are  numerous;  the  most  com- 
mon Is  blue  lead  ore,  which  occurs  in  great  Quantity,  and  from  it  tht 
lead  In  commace  is  produced.  Others  are  of  various  colours,  as  grey, 
greeuj  Ucown,  yellow  and  red. 

CCCCLI. 
To  DETECT  MeBCUET  IN  MINERALS. 

•  Earths  or  Minerals  of  any  kind,  contabipg  Mercury, 
are  most  accurately  assayed  by  distilling  them  with  Iron- 
filings;  but  whether  a  mineral  contains  Mercury  or  not, 
may  be  easily  discovered,  by  strewing  it,  when  powdered,  on 
a  plate  of  hot  Iron,  or  on  a  hot  bnck  covered  with  Iron- 
fihngs,  and  inverting  over  it  a  glass  of  any  kind ;  the  Mer- 
curVf  if  the  mineral  contains  any,  will  ascend,  and  attach 
itself  in  small  globules  to  ^e  sides  of  the  glass. 

Oheervatiom.  Mercury  is  found  both  in  the  native  state;  and  as  an 
ere,  combined  with  sulphur,  &c.  Native  mercury  is  caUed  living  or 
niUDiog  nereury,  because  it  is  seen  to  run  in  small  streams  at  tlie 
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bottomt  of  fome  minet.  It  b'tnore  frequently,  howeverj^  fanbediled  in 
calcareous  earths,  or  clays  of  difierent  colours,  from  which  it  may  be 
separated  either  by  trituration  and  lotion,  (tlie  smaller  globules  coales- 
cing by  mutual  contact  into  larffer ;)  or  by  distillation.  Cinnabar  is  the 
most  common  ore  of  mercuiy ;  it  is  found  fai  an  earthy  form,  resenoibliiM^ 
red  ochre,  sometimes  in  an  indurated  state,  and,  though  genenlly  re^ 
it  has  been  observed  of  a  yellowish  or  blackish  east;  it  u  mostly  opaque, 
but  some  pieces  are  as  transparent  as  a  niby.  This  ore  conosts  of 
mercury  and  sulphur  combined  together  in  dinerent  proportions;  sooie 
cinnabus  Yielding  as  much  as  seren,  odiers  not  three  parts,  in  eight,  of 
their  weiffht  of  mercury.  Sulphur  and  mercury,  beinff  both  Tolatile  in 
a  small  £gree  of  heat,  would  rise  together  in  distillation,  unless  some 
substance,  such  as  ouick-linBe  or  iroiHfilhig^  was  added  to  the  dmiabar, 
which  by  sujierior  amnlfy,  can  unite  itaelf  with,  and  detain  the 
sulphur :  whilst  the  mercurr,  not  being  able  to  support  the  heat,  is 
€le7ated  in  vapour,  and  condensed  in  rarious  ways  in  different  works. 

~  CCCCLir. 
To  DETECT  Gold  in  Mineeals. 

Serape  the  mass  with  the  point  of  a  knife ;  it  it  be  Odd,  it 
will  be  soil  and  may  be  cut  like  lead :  or  strike  it  ^ntlj 
with  the  small  end  of  a  hammer,  if  it  be  Gold,  it  will  l)e 
indented.  Melt  a  small  particle  with  the  blow-pipe,  if  it 
be  Gold,  its  colour  will  remain  the  same ;  but  if  it  be  brittle 
and  hard  to  the  knife  and  hammer,  it  is  not  Gold  Place 
a  few  fragments  upon  a  hot  shovel,  or  under  the  flame  of 
die  blow-pipe,  if  the  Sulphur  bum  awaj,  leaving  scoria 
that  is  attracted  by  the  magnet;  this  proves  that  it  is  a  ocnnU- 
nation  of  Sulphur  and  Iron,  commonly  called  Iron  fjnVn. 
Put  a  few  of  the  particles  into  a  watch-glass,  and  drop  a 
little  MuriaticAcia  upon  it,  and  hold  it  over  the  flame  of 
a  lamp  or  candle  until  it  boils,  if  it  is  Gold,  no  alteration 
will  take  place;  but  if  not,  efiervesoence  and  change  of 
colour  will  be  the  result,  which  shews  that  the  substance  is 
acted  upon  by  the  acid ;  the  contents  may  now  be  thrown  into 
aelass  of  water,  into  which  let  fall  a  few  drops  of  Frusaiate 
or  Potass,  the  liquid  will  chaiLge  to  a  beautiful  blue.  The 
Iron  of  Pyrites  being  dissolved  by  the  acid,  will  be  thrown 
down  in  tne  state  of  Prussian  Blue. 

CCCCLIII. 
EXAM'tNATIOV  OF  SlLVBR  OrXS. 

A  rich  Ore  will  be  soft  to  the  knife  or  hammer,  and  meJt 
under  the  blow-pipe  with  little  difficulty ;  and  by  repeated 
fusion  with  borax,  a  bead  of  Silver  may  be  produced. 

A  kw  small  particles  of  the  Ore  may  oc  put  into  a  watch- 
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f^tasj  into  which  drop  a  litde  Nitrout  Acid ;  then  hold  it 
over  the  flame  until  it  is  dissolred.  After  this  dilute  it 
mrith  water,  and  stir  it  about^  with  a  bright  Copper  wire ; 
if  any  Silver  is  present,  it  will  precipitate  upon  the  Copper, 
oovenng  it  with  Silrer.  Or  add  a  little  table  salt  to  the  solu- 
tion ;  a  white  9loud  of  Muriate  of  Silver  will  fall  down 

Ohtervalum.  Native  silver  occurs  in  delicate  curled  fires  of  a  whititk 
colour  in  the  cavities  of  Quartz ;  and  often,  surrounded  by  a  black 
earthy  substance.  Sometimes  thoe  fibres  are  retinated,  or  cross  each 
other.  This  silver  is  oftentimes  very  brilliant  and  pure ;  when  tried  by 
the  knife,  it  will  be  found  harder  than  Lead.  It  may  be  distinguished 
from  tin,  by  being  heavier,  and  by  not  crackling  as  tin  does,  when  bent. 

CCCCLIT. 

To  DISCOVER  Copper  Ore  in  Minbra^ls. 

Place  a  small  piece  of  supposed  Copper  Ore  upon  a  piece 
of  Charcoal,  with  a  little  powdered  Borate  of  Soda,  (Borax,) 
and  direct  the  flame  of  a  blow-pipe  upon  it  If  it  be  lidi 
Ore,  it  will  be  reduced  to  a  bead  of  pure  Copper,  colouring 
the  slag  green,  or  reddish  brown ;  it  is  sometimes  necessary 
to  repeat  the  furion.  Another  method  of  detecting  Copper 
ii  as  follows : 

Reduce  a  small  particle  to  powder;  put  it  into  a  watch 
glass,  with  a  few  drops  of  Nitrous  Add ;  if  no  action  takes 
place,  apply  a  little  neat,  by  holding  it  over  the  flame  of  a 
tamp;  the  Copper  will  soon  be  acted  upon,  and  dissolved  by 
theacidNow  add  a  few  drops  of  water,  and  stir  it  with  the 
point  of  a  knife,  or  any  piece  of  clean  Iron.  The  Copper 
wiQ  leave  its  solution,  andTprecipitate  upon  die  Iron,coTenng 
it,  and  giving  it  the  appearance  of  Copper.  Or  the  contents 
of  the  watch-glass  may  be  thrown  into  a  glass  of  water ;  to 
this  add  a  few  drops  of  liquid  ammonia,  and  it  will  be- 
come of  a  beautiful  Hue  colour. 

ObierMitifnu  Orts  of  copper  have  commonly  a  yellowish  brown  ap- 
pearance, the  poorer  ores  much  resembling  pyrites,  but  they  are  softer 
to  the  knife.  Copper  Qres»  that  are  richer,  are  of  a  gold  yellow :  some 
are  irridesoent,  ezmbiting  a  pretty  and  variable  disfuay  of  colour,  and 
are  called  peacock  copper : — others  are  gmn«  sod  in  delicate  fibres ; 
sometimes  compact,  beautifully  zoned,  exhibiting  great  variety  of  lighter 
and  darker  shades;  these  are  called  malachit?.  Copper  ores  are  some- 
times too,  of  a  green,  black  or  red  colour.  Native  copper  is  often 
found  in  veinS  in  Cornwall. 

CCCCLV. 

Analysis  of  thb  Obje  of  Tin. 
The  Ores  of  this  metal  may,  after  having  been  pulverized, 


884  TSSTB. 

and  mixeS  with  Borax,  be  reduced  to  the  metalfic  state ;  but 
care  must  be  taken  not  to  continue  the  heat  too  long,  as  it 
will  bum  away :  a  little  soot,  or  soap,  melted  with  it,  will 
assist  the  operation.  If  this  test  is  insufficient,  the  Ore  nuiy 
be  dissoWea  in  aUttle  Nitro-Muriatic  Acid,  and  preciptated 
of  a  yellow  colour,  by  pouring  into  the  solution  a  Uttle  pure 
Potass. 

Obtcrvaiion.  Tin  ores  may  be  known  by  their  comparatively  great 
"treight ;  they  are  crydtallized,  and  sometimes  of  a  resinous  colour,  but 
commonly  approaching  to  black :  tin  also  occurs  in  small  massire  stria* 
ted  pieces,  called  wood  tin. 

m 

CCCCLVI. 

To  DETECT  Manganese  in  Minerals. 

Exposed  to  the  flame  of  the  blow-pipe,  with  Borax,  a 

Eiurple  glass  is  produced.  Mansanese  may  also  be  known 
y  putting  a  little  Muriatic  Aaa  to  a  small  quantity  of  the 
powder,  and  by  holding  a  piece  of  wet  printed  cotton,  Ire. 
over  the  fumes ;  the  colour  will  be  destroyed :  also  by  im- 
mersing a  |)iece  of  coloured  cotton,  which  will  be  bleached 
by  the  solution. 

O^mo^ibfi.  Manganese  has  manv  varieties,  and  is  dbtributed  in 
great  abundance.  It  may  be  known  by  its  earthy  appearance,  and  is 
conunonly  called  black  wad :  this  mineral  contams  fibres  imbedded  la 
it,  of  a  metallic  lustre.  Other  varieties  are  composed  of  aclcular  fifapes, 
sometimes  aggr^ated,  and  have  an  iron-like  splendour.  It  is  very 
frequent  in  Devonshire,  and  when  examined,  may  easily^  distinguished 
from  iron,  or  any  other  substance. 

ccccLvn. 

Tests  foe  Ikon  Oees 

Iron  may  be  detected  by  placing  a  small  pardcle  of  Iron 
Ore  under  the  flame  of  the  blow-pme ;  it  will  not  melt,  but 
after  it  has  been  kept  red-hot  a  few  seconds,  the  Magnet 
attracts  it.  Or  reduce  the  particles  to  powder,  put  them  rato 
a  watch-glass,  and  add  a  drop  or  two  of  Sulphuric  Acid, 
hold  the  glass  over  the  flame  of  a  lamp.  When  perfectly 
dissolved)  throw  the  whole  into  a  glass  c^  water,  to  which 
add  a  few  drops  of  Tincture  of  Galls.  The  product  will 
be  Ink.  If  Prussiate  of  Potass  be  added  to  another  portion, 
Prussiate  of  Iron  (Prussian  blue)  will  be  predpitated.  This 
will  be  distinguished  by  its  blue  colour. 

Obteroation.  The  common  iron  ore  of  England,  is  what  is  called  day 
iron  stone.  It  is  almost  always  found  near  coal,  which  is  so  necessary 
for  its  reduction  to  the  metallic  state. 
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CCCCLTIXI. 

Coagulation  of  Olivb  Oil,  a  Test  foe  its  Puarrv, 

This  phenomenon  takes  place,  when  a  small  quantity  of 
the  solution  of  Acid  per-nitrate  of  Mercury  is  added  to  a 
quantity  of  pure  Olive  Oil,  and  shaken  witn  it.  The  per» 
nitrate  is  prepared  by  dissolving  without  heat,  six  parts  by 
weight  of  Mercury  in  seven  parts  and  a  half  of  Nitric  Acidly 
at  about  38°  of  Reaumur^s  areometer;  and  J. 35  Spec.  Grav. 
The  ^  saline  solution  remains  fluid,  the  excess  of  Acid  pre- 
senting its  crystallization. 

When  8  parts  of  this  solution  are  mixed  with  9S  of  pure 
Olive  Oil,  and  shaken  from  time  to  time ;  after  some  hours, 
the  whole  congeals  into  a  yellowish  mass,  and  the  next  day 
it  becomes  solid  like  butter. 

Obiervation.  This  singular  properly  of  the  per-nitrate,  renders  it  an 
excellent  test  of  the  adulteration  of  olive  oil,  by  rape,  poppy  and  other 
seed  oils ;  as  the  impure  mixture  will  not  become  concrete,  but  will 
congeal  according  to  the  miantity  of  oH^e  oil  in  it.  Another  cir- 
cumstance adds  to  the  excellence  of  this  test ;  namely,  an  orange  hue 
which  it  imparts  to  the  seed  oils,  also  a  resinous  precipitate  which  is 
thrown  down  from  them  by  it.  On  the  contrary,  the  Provence  olive  oil 
is  rendered  only  Very  slightly  yeUow  like  fresh  butter,  whilst  the  Cala* 
brian  is  perfectly  white  Uke  tallow. 

CCCCLIX. 

Tests  to  nisTn^GuisH  Glass  of  Autimoky  fbom 

Glasa  of  Lead. 

Glass  of  Lead  is  often  imposed  on  the  ignorant  for  Glass 
of  Antimony.  To  detect  this  fraud,  it  is  necessary  to  ob- 
serve the  foUowing  mode  oi  distinction. 

Glass  of  Antimony  has  a  rich  brown  or  reddish  colour, 
with  the  usual  transparency  of  coloured  glass.  The  fflass  of 
Lead  is  of  a  deeper  and  duller  colour,  against  the  Eght  is 
much  less  transparent,  and  even,  in  some  instances,  it  is 
quite  opaque.  The  specific  gravity  of  the  true,  never  ex- 
ceeds 4,95 ;  that  of  the  spurious  is  6,95,  or  in  round  num- 
bers, their  comparative  weights  are  as  five  to  seven.  Let 
twenty  grains  he  rubbed  fine  in  a  glass  mortar,  adding  half 
an  ounce  of  Muriatic  Acid ;  the  true  dissolves  with  an  hep- 
atic smell,  the  solution  is  turbid,  but  has  no  sediment  The 
spurious  turns  the  Acid  yellow,  giving  out  an  Oxymuriatic 
odour,  and  leaves  much  sediment. 

Let  a  little  of  each  solution  be  dropped  separately  into 


water,  the  true  depoats  Oxide  of  Antimony  in  a  capiaoM 
white  coaguluniy  or,if  the  water  has  been  previoualy  tinged 
with  Sulphuret  of  Ammonia,  in  a  fine  orange  precipitate. 
The  spunous  gives  no  precipitate  in  water,  but  in  the  other 
Bquid,  one  of  dark  brown  or  olive  colour.  A  solution  of  the 
spurious  in  vinegar,  has  a  sweet  taste,  together  with  the  other 
properties  of  Acetate  of  Lead.  A  very  small  mixture  of 
It  may  be  detected,  by  its  debasing,  more  or  less*  the  bright 
orange  colour  of  the  precipitate,  thrown  down  by  Sulphuret 
of  Ammonia  from  the  solution  in  any  Add.  The  samples 
of  the  spurious,  hitherto  detected,  are  of  a  much  thicker 
and  clumsier  cast  than  the  genuine,  but  the  appearance  is 
not  to  be  trusted,  and  no  specimen  should  be  allowed  to  pass 
without  a  trial,  either  of  its  spedfic  gravity  or  chemical  pro- 
perties. 

CCCCLX. 

Test  for  the  Pubity  of  Alcohol. 

It  is  a  common  practice  for  apothecaries,  in  order  to  as* 
oertaia  if  Spirit  of  Wine  be  sufficiently  strong,  to  pour  some 
into  a  cup  upon  Gunpowder,  and  then  to  set  fire  to  it.  If 
the  Spirit  be  sufficiently  strong,  after  burning  down  to  the 
Gunpowder,  it  will  inflame;  but  if  too  much  water  had  been 
mixed  with  it,  that  would  not  take  place,  as,  after  the  Spirit 
was  consumed^  there  would  still  be  water  enough  to  Keep 
the  Gunpowder  wet. 

CCCCLXZ. 
To   DETECT    SULPHUB    IN   HaBROWGATE   WATEB. 

It  is  well  known,  that  when  Silver  combines  with  Sul- 
phur, or  is  attacked  by  Sulphuretted  Hydrogen  Gas,  the 
compound  (Sulphuret  of  Silver)  is  of  a  black  colour.  It  is 
also  well  known  that  Harrowgate  and  other  mineral  waters 
of  a  similar  nature  are  highly  impregnated  with  Sulphu- 
retted Hydrogen.  Now  although  tne  smell  of  these  waters 
is  certainly  sumdcnt  to  recognise  the  degree  of  impregnation^ 
still  the  oest  test  is  Silver.  Accordingly,  throw  a  shilliuj^ 
into  a  tumbler  of  Harrowgate  water :  m  a  few  seconds,  it 
will  be  rendered  quite  black;  that  is,  covered  by  a  coat  of 
black  powder. 

Observation.  The  sulphur  of  the  mineral  water  leaves  the  hydrogen, 
to  combine  with  the  surer:- nearly  the  same  cficct  will  take  plaoe 
when  a  silver  spoon  is  U8ed,1n  eating  an  egg. 
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ooocLXir. 

To    DETECT  THE   ADULTERATIONS  OF  TeA. 

The  Chinese  sometimes  mix  the  leaves  of  other  shrubs 
irith  Tea,  but  this  is  easily  discorered,  (if  not  at  first  sight,) 
by  making  an  infudon  of  it,  into  which  put  a  grain  and  a 
half  of  blue  Vitrio!,  or  Com)eias ;  if  it  oe  good  genuine 
green  TeOy  and  set  in  a  good  liffht,  it  will  appear  of  a  fine 
light  blue ;  if  it  be  genuine  hmea^  it  will  turn  of  a  blue, 
next  to  black ;  but  if  Uiey  be  adulterated,  green,  yellow^  and 
black,  colours  will  be  seen  in  them. 

After  this  fraud  was  detected,  the  Chinese  dfftd  the  leaves 
of  damaged  and  ordinary  green  tea,  with  Japan  earth,  (Terra 
Japonica)  which  eives  the  leaf^the  infusion,and  the  tincture, 
the  colour,  of  boheci.  This  is  to  be  discovered  many  ways : 
fisr,  1st,  a  less  quantity  of  this  dyed  Tea,  ffiyes  a  deeper 
colour  to  the  same  proportion  of  water,  Sian  if  it  was 
good.  ^  SSdly,  the  colour  it  ^ves  the  water,  will  also  be.  of 
a  reddish  brown,  whereas  it  diould  be  dark.  8dly,  when 
the  leaves  have  been  washed  by  standing  a  little,  tne^  will 
look  greener  than  good  bohea.  4thl7,  this  dyed  Tea  is  ge- 
nerally  much  laiger;  therefore  it  is  a  ^ood  way  also  to  buy 
the  least  leaf  bwa.  5thly,  the  infusion,  which  should  be 
smooth  and  balsamic  to  the  palate,  tastes  rough  and  mors 
harsh.  6thly,  if  milk  is  poured  into  it,  it  will  rise  reddish 
instead  of  a  dark  or  Uaekish  brown.  Tthly,  a  little  Sul« 
phate  of  Iron  put  into  tUs  liquor,  will  turn  it  li^ht  Uue, 
which  otherwise  ought  to  be  of  a  deep  blue,  inwning  to 
black.  And  8thly,  water  of  Ammonia  makes  the  ffood  Tea 
of  a  deep  brownidi  yeUow  after  it  has  stood  a  while,'  like' 
new-drawn  tincture  of  saffron ;  but  it  has  not  that  eflect  in 
bad  Tea. 

Greeti  Tea  is  also  counterfeited,  by  dying  bad  bohea  with 
|[reen  Vitriol.  But  this  is  also  easily  discovered  :  For,  1st, 
if  a  Ut  of  Gall  is  put  into  the  infusion,  it  will  turn  it  of 
a  deep  black  colour ;  which  it  would  not  do,  were  there  no 
Sulphate  of  Iron  in  it,  for  galls  do  not  tmcture  Tea  natu- 
rally. 2dly,  if  the.  liquor  is  of  a  pale  green,  and  inclines 
to  a  bluish  dye,  it  is  bad.  3dly,  Spirits  of  hartshorn  will 
make  it  of  a  purple  colour,  and  cause  a  slight  precipitation, 
instead  of  a  deep  greenish  yellow,  when  it  has  stood  for  about 
six  minutes. 
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General  Obsmrvatiovs  on  some  maU  articlet  of  apparatus,  fir 
examining  the  most  striking  physical  character^  of  MismnALS, — A 
magnet  ascertains  the  presence  of  iron  in  ores  of  tnat  metal,  as  well 
as  in  those  of  titanium ;  more  particiilariy  if  they  be  reduced  to  pow- 
der, and  exposed  to  a  red  heat  for  a  few  teoonds*  Numerous  oreji,  on 
which  the  magnet  had  originally  no  efTeet,  become  highly  affected  by  it 
after  being  roasted.— i<  magnetic  needle,  will  detect  those  minerals  which 
already  possess  magnetic  polarity .'*-«ilfi  electrometer  discovers  whether 
iDinecals  anr  sugeeptibie  of  electricity  by  fnctbn  or  heat;  it  is  a  brass 
wira,  terminating  with  two  balls,  and  is  supported,  at  its  centre,  on  a  fine 
metallic  point  A  heated  tourmaline,  or  topaz,  being  presented  to  the 
electrometer,  the  ball  nearest  to  it  will  be  attracted,  shewing  that  the 
mineral  has  become  electric  To  determine  whether  the  electridty  be 
posithre  or  negative ;  insulate  the  eieetrometer,  bypladnsf  it  on  a  re- 
versed tumbler,  or  wine  glass,  then  take  a  small  glass  tuoe,  and  rub  it 
briskly  upon  a  woollen  doth  (bv  which  it  becomes  poittiyely  electrified); 
now  bring  the  tube  within  a  snort  distance  of  one  of  the  balls.  After 
a  few  seconds,  the  electrometer  will  be  electrified  negatively,  and  on 
presenting  the  mineral,  the  ball  will  either  approach,  or  recede,  aecerd* 
Mgto  the  kind  of  electridty  which  the  mineral  possesses. 

The  steei  mortar  is  so  constructed,  as  to  reduce  minerals  to  powder, 
without  a  particle  escaping. — A  knife  is  indispensible ;  it  may  contain 
a  file,  forceps,  and  bar  magnet  It  is  recommended  to  try  every  spe- 
dmen  with  the  point,  in  onler  to  obtain  a  knowledge  of  comparanve 
harclnesB,  colour,  and  tekture.««-il  ptaimum  foreepe  uould  be  used  to 
hold  watch*glas8es  over  the  lamp^  when  the  acids  are  employed.— GMur 
tuifcs  are  extremely  necessarv  to  hold  solufionsL — Watch-glassee  are 
intended  to  contain  the  mineral  and  add ; — a  spirit  lamv  h  to  be  used  in 
tftiese  experiments,  as  it  does  not  emit  smoke. — ^Rods  or  zinc,  iron,  cov» 
per,  ana  tm,  to  produce  iiietaOio  precipitates  from  solutions  of  tne 
ores,  wlU  be  fourid  very  satisfactory  m  certain  oases.  When  these  rods 
are  used,  the  solution  should  contam  a  slight  excess  of  add. 

Platinum  fiil,  is  necessary  for  folding  the  earthy  minerals,  so  as  to 
prevent  the  escape  of  such  as  are  likely  to  decrepitate,  when  exposed 
to  strong  heaL-^As  ujluxfir  the  blow^pipe,  boraJt,  for  general  purposes, 
answers  suflSciently  well ;  where  a  strong  reducing  flux  is  requirad,  a 
few  grains  of  cream  of  tartar  may  be  added. 

Any  person  possessing  a  mineral,  with  the  nature  of  which  he  ta  un« 
acquainted,  may  proceed  as  follows : — If  it  be  both  earthy  and  metallic, 
he  should  separate  one  from  the  other,  and  reduce  a  few  grains  to  pow- 
der, which  is  to  be  placed  in  a  watch-glass.  To  this  add  a  few  drapa 
of  nitric  acid ;  if  no  action  is  perceived,  it  may  be  hdd  over  the  flam« 
of  the  lamp,  until  ebullition  takes  place,  when  the  substance  will  be 
more  or  less  dissolved ;  then  pour  the  liquid  into  a  glass  tube,  previ- 
ously containing  a  little  water,  and  proceed  by  applying  the  tests  or 
metallic  rods. — Or  expose  the  substance  to  the  yellow  fiamt  of  the 
b]ow-pipe»  after  whicn  pulverize  it,  and  apply  the  magnet  to  it :  this 
will  fremiently  determine  the  substance,  iron  hieing  so  generally  dissemi- 
nated. Or,  place  it  in  a  concave  piece  of  charcoal,  with  an  equal  quantity 
of  borax,  and  expose  it  to  the  blue  flame,  when  it  will  melt  into  a  bead 
surrounded  by  the  borax.  Care  must  be  taken  not  to  apply  too  mudi 
heat,  as  some  of  the  metals  volatilise,  or  become  oxidatea. 


(  2»9  ) 


CHAPTER  X. 


EXPEKIMENTS  ON  THE  PREPARATION  OF  0A9BS. 


When  any  body  combines  witb  Caloric  to  such  a 
degree  that  it  assumes  the  form  of  Air,  and  is  able  to 
retaia  a  permanently  elastic  fiMTiUv  it  is  called  a  Gas* 
When,  however^  any  aeriform  substaace,  by  an  abstrac- 
f  ion  of  its  heaty  is  reduced  or  ceadeosed  so  as  to  lose  its 
elasticity,  and  thereby  resume  its  liquid  form,  it  is  termed 
Vapour.  A  very  familiar  example  of  the  former  is  the 
Air  we  breathe ;  and  of  the  latter^  we  may  adduce  the 
aeriform  state  of  steam  from  boiling  Water«r  The  latter 
is  liable  Jo  condensation ;  whereas  the  former  cannot  be 
made  to  chan&fp  i(6  state  by  any  means  at  present  known. 
The  Gases  forai  a  very  numerous  class  of  chemical 
bodies,  and  possess  properties  the  most  wonderful,  and 
opposite  to  each  other^  They  possess  weight  like  other 
bodies ;  their  specific  j^avities  oein^  ascertained  by  com* 

E arisen  with  that  of  Air,  as  those  of  liquids  and  solids  ai*e 
y4he  gravity  of  Water.  Gases  are  generally  colour- 
less, but  not  always  so,  as  in  the  case  of  Chlorine.  Many 
of  the  compound  Uases  exhale  peculiar  odours.  But  the 
properties  which  best  serve  to  distinguish  them  from  each 
other  are  the  relative  powers  which  they  possess  in  sup- 
porting combustion  ana  animal  life. 

CCCOLXIII. 
To   OBTAIN   OXTGEN   GaS. 

Put  an  ounce  of  pulverised  Black  Oxide  of  Manganese 
into  a  small  glass  retort,  and  pour  over  it  the  same  quan- 
tity of  Sulphuric  Acid.  Shake  it  in  order  that  the  sub- 
stances may  combine  ;  and  place  the  belly  of  the  retort 
on  a   ring  affixed  to  a  stand  over  the  flame  of  a  lamp  ; 
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incliniD^  the  beak  a  little  downwards,  under  one  of  di^ 
perforations  in  the  shelf  belonging  to  the  pneumatic 
trough  (Plate  2).  The  Gas  will  soon  beffin  to  come  over, 
and  should  be  receiyed  through  die  shelf  in  large  phials 
or  bell  glasses,  that  have  been  previously  filled  with 
Water,  and  placed  with  their  mouths  over  the  holes. 
Hie  Gas  being  lighter  than  Water  will  ascend,  and,  havinsr 
dndod^ed  that  liquid,  will  occupy  its  place.  When  eacn 
phial  IS  full,  it  should  be  tightly  corked  before  it  is 
removed  from  the  shelf ;  or  if  a  betl-fflass  be  used,  a  com* 
mon  tea-saucer  or  soup-plate  may  oe  introduced  under 
Ae  surface  of  the  Water,  and  the  jar  or  glass  may  be 
carefully  placed  on  it  from  the  shellT  A  sufficient  quan^ 
tityof  Water  must  be  left  in  the  receiving  dish,  around 
die  rim  of  the  jar,  to  prevent  the  Gas  from  escaping^or 
mixing  with  Atmospheric  Air.  The  dish  and  jar  may 
now  be  removed,  being  fit  for  use  ;  and  another  jar  may 
be  placed  on  the  shelf  to,  .receive  more. 

A  more  simple  and  economical 
plan  for  obtaining  small  quantities 
of  this  Gas  is,  by  using  a  botde 
of  the  annexed  shape  for  its  distil- 
lation, and  a  common  hand-bason 
as  the  trough,  a  is  the  body  of 
the  bottle,  or  mattitiss ;  b,  a  tubu- 
lure  or  stopper  for  the  admission 
of  the  Acia ;  and  c,  a  sigmoid,  or 
bent^  glass  tube,  for  the  egress  of 
the  Gas  as  it  is  formed. 

By  way  of  fully  illustrating  this  economical  plan, 
a  figure  is  here  annexed  of  the  whole  of  this  simple 
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apparatus.-— A»  is  the  stand ;  B,  the  lamp ;  c,  the  mat- 
trass  ; .  Dy  the  bent  tube,  ground  at  one  end  to  fit  the 
mouth  of  the  mattrass ;  b,  the  bason  ;-  f,  the  shelf;  g,  a 
pUal  in  the  act  of  filling ;  and  h.h  h»  phials  filled  with 
the  Oxygen  €ras. 

Another  mode  of  obtaining  this  Gas  is  as  foHoirs: — 
Put  into  a  glass  or  other  retort,  half  a  pound  of  Red 
Oxide  of  Lead,  and  pour  over  it  four  ounces  of  Sulphuric 
Acid.  Place  the  retort  (i{  glass^  in  a  sand-bath  ;  or  (if 
earthen)  into  a  common  tire  or  lumace,  and  receive  toe 
Gas  in  jars  over  Water  in  the  Pneumatic  trough* 

Ohtervatiom.  lu  both  these  methods,  it  is  obvious  that  the 
oxygen  ^s  is  set  free  by  the  union  of  the  previously  oxidised 
metals  with  the  sulphuric  acid. 

When  a  bell-g^ass  is  to  be  fitted  with  any  kind  of  gas  procured 
by  means  of  a  retort,  &c.  the  gM  should  first  l^  allowed  to 
escape  from  the  beak  or  mouth  before  it  is  put  under  the  shelf  of 
the  pneumatic  trough  t  by  these  means  all  the  atmospheric  air 
already  existing  in  the  retort  and  its  beak,  will  be  expelled.  If 
this  is  not  done,  serious  consequences  may  occur  to  the  appa- 
ratus and  the  experimentalist^  by  the  explosion  of  some  gases  in 
atmospheric  air:  at  all  events,  the  gases  to  be  obtained  cannot 
be  pure  for  experiments,  if  they  are  allowed  to  be  adulterated  in 
this  or  any  other  way  by  combination  with  atmospheric  air.  Also, 
when  bladders  are  to  be  filled,  the^  should  be  twisted  so  as  to 
expel  all  the.  air  previously  contained  in  them  f  and  gradually 
untwisted  as  they  are  filled  by  the  ascending  gas.  It  is  only  by 
attending  strictijr  to  minutie  such  as  are  here  noticed,  that  the 
results  ^  expenments  can  be  satisfaotory. 

cccCtxiv 

Oxygen   Gas  tuocvemi>  bt  D&t  Distillation  pkom 
THS  Black  Oxxjdk  o7  Man&anbss* 

When  much  of  ithis  Gas  is  wanted,  it  may,  with  the 
greatest  economy,  be  obtained  as  follows : — ^Pidverise 
eight  ounces  of  tne  Black  Oxide  of  Manganese  in  an  iron 
mortar,  and  put  the  powder  into  an  iron  or  earthen  retort 
(see  Plates  4  and  1£):  place  the  retort  in  a  furnace;  attach 
a  proper  tube  well  luted ;  and  receive  the  Gas  in  collapsed 
bUdaerB,  or  in  a  Gaso.meter  through  Water ;  or  fill  jars 
with  it.  In  this-  way  three  or  four  gallons  of  Gas  may  W 
obtained. 


'ccccixv. 
Impeeokatiok  of  Wateh  with.  OxTcmr* 

The  very  iitg^aioiis  but  laborious  plan  of  eflTectiug  A» 
curious  purpose  is  related  by  M.  Thenani  in  the  eleventh 
▼olume  uf  the  Annntes  de  Vhimie  et  de  Physique :  from 
thence  the  detail  of  the  necessary  experimenls  was  trans- 
lated into  the  English  iournals  as  follows : 

••  The  preparation  of  Oxygenated  Water  reouires  cer- 
tain precautions^  ^hout  which  success  n^iir  only  be  par- 
tial* That  none  may  be  omitted,  1  shdl  describe  the  pro- 
cess in  the  most  minute  manner. 

*'  1.  Nitrate  of  Barytes  should  firbt  be  obtained  perfectly 
pure^  and,  above  all,  free  from  Iron^and  Manganese.  The 
most  certain  means  of  procuring  it  is,  to  dissolve  the 
Nitrafte  in  Water*  to  add  to  the  solution  a  small  excess  o. 
Barytes  Water^  to  filter  and  crystallize. 

^  %^  The  pure  Nitrate  is  to  be  decomposed  by  heat. 
Xbis  ought  not  to  he  done  in  a  cowmon  easlben-ware 
Tetort.  because  it  esntains  leo  much  of  the  Oxides  of  Iron 
and  Manganese,  but  in  a  perfectly  white  porcelain  retort. 
Four  or  nVe  poui^ds  of  Nitrate  of  Barytes  may  be  decoin- 
nosed  ^t  once,  and  the  process  will  require  about  three 
mMiiis.  The  Baryles  thus  obtained,  win  contain  a  const- 
derabic  quantity  of  Silex  and  Alumine,  but  it  witt  have 
only  vei'y  minute  trac^  of  lUbngjOiea^ amdlfxui,^ a drcuin- 
stance  of  essential  iinportance. 

^  S.  The  Barytes,  div^ed  by  a  knife  into  pieces  as  large 
as  the  end  of  the  thumb,  ishbuld  then  be  placed  in  a  luted 
tube  of  gbtta.  Thik  tid^  sho«M  be  lon^,  and  large 
enouffh  to  ««ataiaftomfttt>s.tx>:&lbs»  bis  to  be  sur- 
rounded with  Fire»  and  heated  tp  dull  r^n^ss,  and  then 
n  current  of  dry  Oxygen  gas  is  to  be  passed  through  it. 
However  rapid  the  current,  the  Gas  is  completely  ab- 
soibedT  t  00  that  when  it  passes  by  the  small  tube  which 
onghtto  terminate  die  larger  one,  it  nmj  be  concluded 
that  the  Deot-Oxid(^  of  Barium  is  formed.  It  is»  however,, 
welt  to  continue  die  current  for  seven  or  eight  minutes 
Mor^  Then  the  tube  hsihg  neaify  cold,  the  Deut-Oxide, 
whic|i  is  of  a  l^bt  grey  colour,  is  taken  out,  and  preserved 
in  stoppered  bottles. 

''  4.  A  certain  quantity  of  Water,  for  example  four  pints, 
is  then  taken :    to  which  is  added  as  much  pure  and 
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fuming  Hydrochloric  Acid  as  will  dissolve  900  grains  of 
Barytes.     The  acid  solution  is  put  into  a  glass  with  a 
loot,  and  ice  placed  round  it,  which  must  be  renewed  as 
it  melts.     Then  180  grains  of.  the  Deut-Oxide  are  to  be 
very  slightly  moistened,  and  rubbed  by  portions  in  a 
mortar  of  agate,  or  glass*     As  these  portions  are  redttce<l 
into  a  fine  paste,  they  are  to  be  removed  by  a  box-wood 
knife,  and  placed  in  the  fluid  ;  the^  will  soon  dissolve 
without  effervescence,    especially   if   sljghtly    agitated. 
When  the  solution  is  made,  pure  and  concentrated  SuU 
phuric  Acid  is  added,  drop  by  drop,  the  fluid  being 
stirred  at  the  time  with  a  glass  rod,  until  there  is  a  slight 
excess  of  it,  which  is  easily  known  by  the  property  pos- 
sessed by  thii  Sulphate  of  Barytes  formed  at  the  moment, 
of  readily  depositing  in  floeculi ;  then,  as  at  first,  a  fresh 
quautity  of  Deut-Oxide  is  dissolved  in  the  flnid,  which -is 
again  precipitated  by  Sulphuric  Acid.     The  Deut*Oxide 
is  always  easy  to  dtsting^h  from  the  Sulphate.    It  is 
is  important  to  add  enough  Sulphuric  Acid  to  precipitate 
ajl  tne  Barytes,  but  not  too  much.    If  enough  is  not 
added,  the  fluid  filters  with  difliculty,  and  slowly ;  if  too 
much  is  added,  the  filtration  also  goes  on  badly.    On 
arriving  at  the  exact  point  mentioned,  the  filtration  takes 
place  with  the  utmost  facility.    When  the  filtration  is 
completed,  a  small  Quantity  of  common  Water  is  to  be 
passed  through  the  filter,  and  added  to  the  first  flnid  ;  in^ 
this  way  the  latter  does  not  lose  in  volume  :    then,  that^ 
nothing  may  be  lost,  it  is  necessary  to  spread  the  filter  on 
a  glass  plate,  to  separate  the  substance  from  it,  difluse  it 
through  a  small  quantity  of  fresh  Water,  and  filter  it. 
The  Water  thus  obtained  is  but  slightly  charged,  but  it 
is  useful  to  wash  the  future  filters. 

^'This  operation  being  finished,another  is  made  exactly 
similar  to  it,  u  e.  Deut-Uxideof  Barium  is  to  be  dissolved 
in  the  fluid  ;  the  Barytes' is  to  be  precipitated  by  Sul- 
phuric Acid,  and  so  on  ;  and  the  fluid  is  not  to  be  filtered 
until  affer  two  solutions,  and  two  precipitations.  It  is  on 
this  new  filter  that  the  Water  obtained  by  washing  the 
precipitate  in  the  preceding  operation  is  to  be  poured  ; 
after  which  fresh  weak  water  is  procured  by  washing 
the  matter  on  the  last  filter. 

^*  The  second  operation  is  followed  by  a  third,  that  by  a 
fourth,  and  thus,  until  the  fluid  is  sufficiently  charged 
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with  Oxygen.  By  using  the  quantity  of  Hydro-chForir 
Acid  mentioned,  80  ounces  of  Deut-Oxide  of  Barium 
may  be  operated  on,  and  a  fluid  will  be  obtained  charged 
witu  S5  or  80  times  its  volume  of  Oxygen.  If  it  is  re- 
quired to  be  further  oxygenized,  more  Hydro-chloric 
Acid  must  be  added. 

^'  I  hafe  many  times  succeeded  by  this  means  in-  charg- 
ing the  fluid  with  1S5  times  its  volume  of  Oxygen,  but  I 
aoded  Acid  enough  to  dissolve  463  grains  of  the  Deut- 
Oxide,  being  careful  also  to  preserve  the  acidity  such^ 
that  at  the  end  of  the  operation  I  could  dissolve  about 
809  grains  of  the  Deut-Oxide,  without  the  aid  of  Sul- 
phuric Acid ;  but  I  have  ascertained  that  when  the  fluid 
contains  nearly  50  volumes  of  Oxygen,  it  allows  so  much 
Gas  to  escape  from  one  day  to  the  next,  that  there  is  no 
advantage  m  continuing  to  oxyg^enate  it  by  the  Deut- 
Oxide.. 

*^  5.  When  the  fluid  is  oxj^g^nated  op  to  the  required 
point,  it  is  to  be  saturated  with  Deut-Oxide,  retaining  it 
at  the  same  time  in  ice.  Abundant  flocculi  of  Silex  and 
Alumine  soon  separate  from  it,  which  are  generally 
coloured  yellowish-brown,  hy  a  little  of  the  Oxides  of 
Iron  and  Manganese.  The  whole  should  then  be  thrown 
quickly  on*  a  doth,  inclosed  in  it,  and  strongly  com- 
pressed. This  operation  cannot  be  done  well  except  by 
two  persons,  and  should  be  performed  rapidly ;  for 
though  there  is  but  a  very  minute  quantity  ot  Oxide  of 
Manganese,  it  is  sufficient  to  produce  a  considerable  dis- 
engagement of  Oxygen. 

'*  6.  As  the  fluid  which  has  passed  the  cloth  may  stil^ 
retain  a  small  quantity  of  Silex,  Iron,  and  Manganese^ 
and  as  it  is  necessary  to  separate  all  these  substances,  it 
is  again  to  be  surrounded  by  ice,  and  Barytes  Water 
added  to  it,  drop  by  drop,  the  whole  being  stirred.  Iff 
when  the  Barytes  is  ia  such  excess  as  to  be  slightly  sen- 
sible to  coloured  paper,  there  is  no  precipitate,  it  proves 
that  all  the  Oxide  oi  Iron  and  Manganese  are  separated  r 
if  they  have  not  been  completely  separated  iu  the  pre* 
ceding  operation,  they  will  by  this. 

*'  Immediately  on  the  separation  of  them,  the  fluid  must 
be  placed  in  two  or  three  niters ;  for  the  Oxide  of  Man- 
ganese disengages  so  much  Gas,  that  it  cannot  be  removed 
too   quickly.     Sometimes    double   filters  are    reqi^red^ 
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Ibecause  the  Gas  separating  the  paper,  tears  those  that 
are  single.  Sometimes  also,  to  avoid  losses,  the  small 
qtiantities  which  remain  in  the  filters  first  used,  must  be 

E laced  on  fresh  filters.  Afterwards  all  the  filters  should 
e  compressed  in  a  cloth,  to  separate  the  water  from  them. 
Tliose  which  contain  a  comparatively  considerable  portion 
of  Maonnese,  become  so  not  as  to  bum  the  hand. 

^  7*  ^he  fluid  which  now  cimtains  only  Hydro-chloric 
Acid,  Water,  and  OxYj^en,  is  placed  in  the  fflass  it  was 
first  prepared  in,  and  its  temperature  lowered  by  ice,  as 
before.  Then,  stirring  it  continually.  Sulphate  of  Silver, 
prepared  by  dissolving  Oxide  of  Silver  in  Sulphuric  Acid, 
18  to  be  added,iby  small  quantities  at  a  time  ;  and  it  is 
essential  that  the  Sulphate  contains  no  free  Oxide.  The 
Sulphate  is  decomposed  by  the  Hydro-chloric  Acid,  and 
there  results  Water,  Chloride  of  Silver  which  precipitates, 
and  Sulphuric  Acid  in  place  of  the  Hydro-chloric.  When 
the  quantity  of  Sulphate  of  Silver  added  is  sufficient  to 
decompose^  perfectfy^  all  the  Hydro-chloric  Acid,  the 
fluid  suddenly  becomes  clear ;  until  that  is  the  case,  it 
remains  turbid^  As  it  is  required  that  no  Hydro-chloric 
Acid  should  remain,  so  also  no  excess  of  Sulphate  of 
Silver  should  be  present;  and  therefore  the  fluid  must 
be  tested  successively  b^  Nitrate  of  Silver  and  Muriatic 
Acid,  very  small  quantities  of  the  fluid  being  used  for 
this  purpose. 

**  When  the  proportions  are  well  adjusted,  the  fluid  is  to 
be  passed  through  a  filter,  and  the  filter,  after  being 
allowed  to  drain,  is  to  be  compressed  in  a  cloth.  The 
fluid  obtained  by  the  compression,  must  be  again  passed 
through  a  filter,  in  consequence  of  a  slight  degree  of 
turbidness. 

^  8.  The  objept  of  the  preceding  operations  has  been  to 
obtain  a  fluid  composed  of  Water,  Oxy^n,  and  Sulphuric 
Acid.  But  this  acid  must  be  separated ;  for  this  purpose 
the  fluid  is  put  into  a  glass  mortar,  surrounded  by  ice, 
and  slaked  narytes,  very  pure  and  finely  powdered,  is  to 
be  added  by  small  portions  at  a  time ;  it  is  to  be  rubbed 
ag|^n  in  the  glass  mortar,  and  when  it  is  all  united  to  the 
acid,  a  fresh  portion  is  to  be  added.  When  the  fluid 
scarcely  reddens  Litmus  Paper,  it  is  to  be  filtered,  and  the 
Hher  compressed  in  a  cloth ;  then,  after  having  united 
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the  tif  o  fluids,  they  are  to  be  stirred,  and  the  saturation  of 
the  acid  completed  by  Barytes  Water.  There  must  even 
be  a  slit^ht  excess  of  Barytes  Water  added,  to  separate  all 
traces  of  Iron ;  and,  above  all,  of  Mang^anese,  which  the 
fluid  may  still  contain ;  and  it  is  of  importance  to  remem- 
ber, that  it  most  be  filtered  immediately  after,  with  all 
the  precautions  before  given.  The  excess  of  Barytes 
may  then  be  precipitated  by  a  few  drops  of  weak  Sul- 
phuric Acid,  and  it  is  better  to  leave  a  slight  excess  i}f 
the  acid  present^  rather  than  of  the  base,  because  the  last 
tends  to  diseng^age  Oxygen,  whilst  the  first  renders  the 
combination  more  permanent.    . 

*'  9*  Finally,  the  fluid,  which  may  be  coil^idered  as  pure 
Oxygenated  Water*  diluted  with  common  Water,  is  to 
be  put  into  a  clean  glass  having  a  foot,  and  this  glasR 
placed  in  a  large  capsule,  two-thirds  full  of  concentrated 
Sulphuric  Acid.  Tnis  apparatus  is  to  be  placed  in  the 
receiver  of  an  air-pump,  and  a  vacuum  made.  Pure 
Water  having  a  greater  tension  when  in  vapour, .  than 
Oxygenated  Water,  evaporates  more  rapidly,  so  that  at 
^the  end  of  two  days,  the  fluid  will  contain  perhaps  two 
hundred  and  fifty  times  its  volume  of  Oxygen.  The  fol- 
lowing observations  must  be  attended  to : 

**  The  acid  must  be  agitated  from  time  to  time. 

^  It  happens  sometimes  that  towards  the  end  of  the  eva- 
poration, tne  fluid  disengages  a  little  Gas,  which  is  indi- 
cated by  the  variation  of  the  Mercury  in  the  gauge. 
This  disengagement  is  occasioned,  no  doiibt,  by  extra- 
neous substances  which  remain  in  the  fluid  ;  it  may  be 
stopped  by  the  addition  of  two  or  three  drops  of  ex- 
tremely dilute  Sulphuric  Acid. 

^  Sometimes  the  fluid  will  deposit  some  white  flocculi 
of  Silex.  These  should  be  separated.  The  fluid  may  be 
decanted  by  a  pipe  with  a  very  fine  terminatioui  and  but 
a  small  quantity  of  it  will  be  lost. 

*'  Until  the  fluid  becomes  very  concentrated  the  evapo- 
ration goes  on  very  quietly,  but  when  the  Oxygenated 
Water  scarcely  contains  any  more  Water^  bubbles  fre- 
<|uently  rise,  which  burst  with  difficulty.  At  first  sight, 
it  seems  as  if  much  Oxygen  Gas  escaped,  but  on  examin- 
ing the  gauge,  it  will  appear  very  trifling.  It  will  scarcely 
become  sensible  in  twenty-four  hours,  and  the  alteraiion 


libeii  ofaMirred>  is  in  pairt  occasioned  by  the  disengagement 
of  Of»  from  the  Sulphuric  Acid,  belonging  to  a  portion  of 
the  Oxygenated  Water  which  has  been  evaporated. 

^  The  fluid  may  be  known  to  be  in  themoet  oom*entfated' 
^tate  poasiblis,  when  k  prek  fbur  huhdred  and  seventy- 
five  times  its  volume  of  Oxygen  at  the  pressure  of  So 
inches,  and  temperatnrjs  of  57.2  Fahn     This  proof  is 
readily  made  by  taking  a  smaH  tube»  on  which  a  line  is 
marked*  and  nllingit  with  the  fluid  up  to  the  line,  and 
then  diluting  this  quantity,  ivhich,  in  my  ^xpertntefats 
was  alwaj^s  rkp  ^^  a. centilitre  (0,030514  of  c  t  i  :).with 
twelve  times  its  volume  of  Water,  «nd  decomposing  a 
certain  quantity  of  this  last  fluid  by  Oj^ide  of  Manganese. 
This  last  experiment  consists  in  filling  a  tube  1£  or  16 
inches  lon^,  and  7  or  8  )ines  wide,  with  Mercury^  to 
within  an  inch  of  the  top ;    then  introducing  the  portion 
of  diluted  fluid,  of  wnich  the  analysis  is  to  be  made, 
using  for  this  purpose  a  sm^l  tube  of  known  capacity, 
afterwards  filling  tne  tube  with  the  Water  used  to  wash 
the  small  measure,  or  partly  with  Merci|ry,  and  then,  by 
closing  the  tube  with  a  valve  covered  with  tallow^  invert- 
ing it,  and  passing  in  a  little  Oxide  Qf  Manganese  diffused 
in  Water.    The  Oxygen  will  be  immediately  disengaged, 
and  nothing  further  is  required  than  to  close  the  tube 
with  the  hand,  and  shake  in  different  directions,  that  the 
contact  of  the  Oxide  of  Manganese  and  the  Water  may 
be  ensured,  and  to  measure  the  Gas." 

OUerfMiiimi.  Oxy^cenated  water  is  colonrlens  and  is  deyoid 
of  smell  in  ordinary  circumstanceB,  but  has  a  particular  odour  in 
vacao.  It  acts  on  the  akin  like  a  sinapifloi.  Ita  specific  gravity 
is  1.453,  and  when  poured  into  common  water,  it  is  seen  to  flow 
down  through  it  like  a  syrup,  although  Very  solidble.  'It  imme* 
diateJy  acts  on  the  cpidemis  of  the  skm,  rendering  it  white,  and 
producing  smarting,  which  varies  in  duration  aecording  to  the 
quantity  of  the  fluid  placed  on  the  skin ;  if  it  is  cbbsiderable,  iir 
if  fresh  portions  are  added,  the  skin  itself  is  attaeked  4ifd 
destroyed :  applied  to  tiie  tongue,  it  whitens  it  also,  thicKehs  the 
saliva,  and,  with  regard  to  taste,  produces  an  effect  difficult  to 
describe,  but  which  resenibles  that  of  an  emetie.  lis  action  on 
the  oxide  of  silver  is  very  violent.  Each  drop  suflerod  ite  :fall 
into  dry  oxide  of  silver  produces  a  real  explosion,  and  bo  much 
heat  is  produced,  that,  in  a  dark  place,  tiie  evplution  of  light  is 
very  sensible.  Besides  tbe  .oxide  of  silver^  there  are  several 
others  which  act  with  vi<ilenGe  on  Oxvgenated  Water,  as  ths 
peroxides  of  manganese  and  of  oobult,  the  oxides  of  lead,  plati- 
num,' palladium,  gold,.'  iridium,  kc*    Many  metals,  when  fii^ely 
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divided*  also  prodoco  Ui«  tame  phenodlvna ;  and'  amoBg^ '  otheftt 
silver,  platinam,  gold,  osmium,  iridiam,  rhodium,  and  palladdiiiin. 
In  all  these  cases,  the  oxygen  added  to  the  water  is  disengaged  ; 
and  sometimes  that  of  the  oxide ;  bat  at  other  times,  a  part  of 
Hie  oxygen  combiaes  with  the  metal  itself,  as  with  arsGiiict 
molybdenum,  tungsten,  and  selenivm.  These  metals  are  skcidilied 
trequcntly^with  the  prodnction  of  light,. 

ccccLxyi. 
HTPftOGCM  Gab. 

Iftto  « tubulated  retort  put  an  ounce  a(nd  a  half  of  Iron 
FiIins;Sy  and  pour  o^er  tnem  the  same  quantity  of  Sul- 
phuric Acid,  diluted  with  eight  ounces  of  Water.  Now 
place  the  beak  of  the  retort  directly  under  one  of  the  per- 
forations of  the  pneumatic  shelf,  which  is  to  have  a  jar  or 
bottle  filled  with  Water  inverted  immediately  over  it. 
The  Gas  will  be  extricated  in  the  retort,  and  from  iis 
levity  will  ascend  in  the  jar,  bubbling,  and  displacing  the 
Water.     In  this  way  successive  jars  may  be  filied. 

Where  it  is  not  convenient  to  use  the  pneumatic  trough. 
Hydrogen  Gas  may  be  procured,with  much  economy,  by 
using  a  wash-hand-bason  and  odier  simple  apparatus, 
according  tq  the  following  figure  : 

A,  the  phial 
containing  the 
diluted*  acid 
and  the  filings; 
B,  the  bent 
tube :  c,  the 
shelf;  D,  the 
receiving  ves-^ 
sel ;  and  b,  the 
bason  answer- 
ing the  purpose 
of  a  pneumatic 
trough. 

ObtervatUmg,  In  this  experiment,  the  water  in  combination 
with  the  acid  oxidises  the  iron  filinj^s,  and  b  thereby  deprived 
of  its  oxyren ;  for  in  order  that  the  metal  may  be  dissolved  by 
the  acid,  it  mast  be  first  oxidised,  and  for  that  pnrpose  it  rapidly 
a)>stracts  the  oxygen  from  the.  water,  by  which  means  the  water 
is  decomposed,  and  the  hydrog^en  is  set  free. 

As  it  IS  necesiiary  to  fill  bladders  with  hydrogi^n  gas  for  the 
purpose  of  experiment  (as  in  the  combustion  of  hydrogen),  the 
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Ibtloiringlcat  is   inserted  to  exhibit  the  mode  of  fiUijig  them. 
By  taking  the  jar  a  from  the  aheif,  and  pressing  it  downwards 


in  the  water,  the  gas  issues  from.the  cock  B  into  the  cock  c,  and 
enters  the  empty  bladder  D,  which  is  consequently  inflated. 
When  the  bladder  is  quite  full,  both  cocks  are  to  be  tomed,  to 
prcTeni  escape  of  the  gas. 

cccclxtii. 

Htdrogen  Gas  obtained  by  the  decomposition  of 

Watek  Br  Red-hot  Ieon. 

^  Another  method  of  procuring  Hydrogen  Gas  is,  by  pass- 
'jDff  the  steam  or  Tapour  of  Water  through  a  red-hot  iron 
tube,  as  follows*  Pass  a  gun-barrel  (the  breech  of  which 
has  been  cut  off)  through  a  furnace  (as  in  Plate  11th),  and 
apply  the  beak  of  a  retort  which  is  half  filled  with  Water 
to  one  end  of  it.  Place  the  retort  upon  a  stand,  and  apply 
a  lamp  under  it*  Now  affix  to  the  other  end  of  the  tube 
or  gun-barrel,  a  bent  tube  connected  with  a  receiver* 
The  Water  passiBS'  in  th^  state  of  steam  over  the  internal 
surface  of  toe  re£-hot  barrel,  will  be  decompo6e4 ;  its 
Oxygen  uniting  with  the  Iron  forming  Oxim  of  Iron, 
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whilst  the  Hydrogen  is  set  free«  The  same  results  will  take 
place,  when  an  earthen  tube,  containing  Iron  Filinss,  is 
used.  If  the  Filings,  which  have  been  thus  oxidised, 
be  afterwards  weighed,  they  will  be  found  to  hare  in- 
creased one-third  more  than  their  orjginal  weight. 

OhserwOiam.  By  this  experiment  it  is  obyioiu  'that  hydrogen 
constitotea  one  part  of  water ;  and  if  the  oxidised  filings  be  sab- 
mitted  to  great  heat,  they  will  give  oat  the  other  constitaent  of 
water,  viz.  the  oxygen,  which  they  received  by  the  decomposition 
above  illustrated.  Hence,  by  this  anaiviisy  water  is  proved  to  be 
a  compound  body  ;  and  to  banish  all  doubt  of  the  really  wonder- 
ful fact  that  these  two  gases  coal«|Sce  to  form  this  salubrious  and 
universally  supplied  fluid,  syniketis  has  been  had  recourse  to: 
tiiat  is,  the  two  gases  have  been  burnt  together ;  or  rather  the 
hydrogen  has  entered  into,  and  continued  in  a  state  of  active  com- 
boBtion  by  a  continued  supply  of  oxygen,  and  the  result  has  been 
the  fonnation  of  water.  This  surprising  but  pleasing  elTsot  h 
detailed  in  experiment  194,  and  the  apparatus  is  exhibited  in 
Plate  10. 

Red-hot  charcoal  likewise  has  the  power  of  decompoaing 
water  $  and  there  can  be  little  doubt,  that  when  water,  in  quanti- 
ties 60  small  as  those  emitted  from  a  common  engine-pipe,  are 
thrown  upon  burning  houses,  the  beams,  &c.  which  are  suffering 
a  rapid  conversion  into  charcoal,  decompose  it  as  fast  as  it  is 
thrown  upon  Uiem  ;  thus  setting  immense  volumes  of  hydrogen 
free,  which  of  eourse  take  fire  as  soon  as  (hey  are  evolved,  and 
add  greatly  to  the  combustion. 

CCCCLXVIII. 

To  FEocuas  NiTKOGXK  Gas. 

Wash  a  pieee  of  Beef  well,  and  cut  it  into  very  small 
bits ;  put  tbese  into  a  tubulated  retort  and  friaee  them 
over  a  lamp.  Now  pOUr  in  some  diluted  Nitric  Acid,  and 
insert  the  beak  under  a  receiver,  standing  on  the  shelf  of 
a  pneumatic. trough.  Nitrogen  Gas  will  come  over,  and 
fill  the  glass  or  glasses* 

Oburvatians.  Nitrogen  gas  is  somewhat  lighter  than  atmos- 
pheric air,  of  which  it  lorms  about  three-fourths.  It  exists 
abundantly  in  nature,  is  the  necnliar  and  almost  ehwraoteritftic 
ingredient  of  animal  mattlfr,  Uie  basis  of  the  mtrie  acid,  and  one 
of  the  constituents  of  ammonia  ;  it  is  capable  of  indififinite  con« 
densation  and  expansion,  like  atmospheric  air. 

cccclxix. 

Chloriwk  Gab, 

Put  an  ounce  of  pulverized  Oxide  of  Manganese  into  a 
retorty  and  pour  over  it  S  ounces  of  Muriatic  Acid*    Now 
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tjace  the  retort  on  a  rin^,  belonging  to  a  stand^  over  a 
amp,  as  ia  Plates  %  aud  18,  and  applv  the  beak  to  one  of 
the  Doles  in  the  pneumatic  ishelf,  taking  care  (hat  ajar  of 
Water  is  ^rer  the  hole.  The  Gas  will  soon  come  over 
aud  displace  the  Water  in  the  jar ;  the  jar,  when  emptjr 
of  .Watfer,  and  full  of  Gas,  must  be  received  on  a  plate  or 
saucer,  and  set  aside  for  use ;  and  other  jars  may  be 
filled  in  succession.  If  bottles  are  the  recipients  of  this 
Gas,  care  must  be  taken  to  cork  thera  w^ll  before  they  art 
aken  from  the  trough. 

Observations.  Chlorine  ^  may.  also  be  obtained  in  the  same 
manner  (namely,  by  the  use  of  a  band-bason  and  flask)  as  oxygen 
gas.  This  gas  may  also  be  obtained  by  substitating  the  re^ 
ojdde  of  lead  for  the  oxide  of  manganese. 

.  In  all  these  modes  for  the  preparation  of  chlorine  gas,  it  is  evi- 
dent that  the  muriatic  acid  acts  so  upon  the  oxide  as  to  cause 
its  own  hydrogen  to  combine  with  the  liberated  oxygen,  and  form 
vater^  while  the  chlorine  (which  was  the  other  component  of  Uie 
acid)  assuming  the  elastic  form  by  combination  with  the  caloric 
disengaged  by  the  mutual  decomposition,  is  evolved  through  Uie 
water  and  received  into  the  jars. 

It  is  necessary  to  be  observed  here,  that  chlorine,  and  all  other 
gases  readily  absorbable .  by  water,  should  be  received  over 
mercury f  in  a  trough  made  for  the  purpose  of  containing  from  a . 
dosen  to  twenty  pounds.  ^  These  trooghSy  which  are  made  of 
^east-iron,  are  so  contrived'as  to  render  ihiu  small  quantity  of  the 
*fllfiid  metal  sufficient  for  e)cperimental  purposes  (see  Plate  2). 
•The  annexed  cut  exhibits  the  mercurial  trough  ia  its  most  im- 
proved condition.  The 
apparatus  itself  may 
be  had  of  Mr.  New- 
man, Chemical  instru- 
ment maker,  Lisle-st 
liCicester-square,  Lon- 
don.—  A  is  a  Tarnish- 
ed tin  tray  to  prevent 
^a  waste  of  any  mer- 
cury which  may' over- 
flow ;  o  a  retort,  with 
tu^e  and  stop -cock, 
communicating  with 
the  conductor  b,  and 
the  bell-glass  f,  for 
the  reception  of  the 
gas :  c  and  H  are  also 
a  retort  and  receiver 
for  preparing  the  gas  Cy 
on  a  small  scale  ;  d  is  V. 
Ibe  troQgh  containing  the  mercury ;  and  t  is  a  detonating 
tube  for  the  eiplosion  and  condensation  of  the  gases. 
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CCCCLXX. 
To   IMPES6KATE   WaTEE    WITH    CHLOBUrB. 

For  this  purpose,  nothing  further  is  necessary  on  com- 
mon occasions  than  to  pour  some  distilled  Water  into  a 
jar  or  large  phial  containing  Chlorine,  and  to  agitate 
them  togedier. 

The  solution  of  Chlorine  will  be  of  a  greenish  yellow 
colour.  When  Chlorine  and  Water  are  left  in  contact,  an 
absorption  (but  rather  slowly)  takes  place. 

Oh§erration$,  All  gases,  with  which  it  may  be  required  to  im- 
pregnate water,  should  be  passed  through  a  series  of  Woolfe's 
bottles  or  leceiTers  (see  Plate  4) ;  as  whatever  (|nantity  of  gas 
refuses  to  combine  with  the  water  in  one  vessel,  is  at  hberty  to 
pass  through  a  oonnecting  tube  into  the  next,  and  so  on.  To 
some  of  these  receivers  there  are  safety-tubes  attached,  in  which 
there  is  a  globule  of  mercury  which  can  be  raised  by  the  gas,  io 
that  whilst  the  apparatnj»  are  preserved  from  bursting,  tiiere  is 
none  of  the  gas  allowed  to  escape*  Although  this  mode  is  expen- 
sive, it  is  still  the  most  elegant  one,  and  by  far  the  most  certain 
for  obtaining  accurate  results 

,  COCCX.XXI. 

lODIKB  VaPOUB. 

Put  a  small  quantity  of  Iodine  into  a  retort,  and  hold 
it  over  a  lamp :  when  heated  considerably  (about  900*)  a 
very  beautiful  vapour  or  Gas  will  come  over,  which  may 
be  received  in  jars  on  the  pneumatic  shelf,  over  Water. 

cccclxxii. 

Cabbokic  Acid  Gas. 

Into  a  glass  tumbler  put  half  an  ounce  of  powdered 
chalk,  and  add  to  it  a  drachm  of  Sulphuric  Acid.  Very 
little  agitation  will  take  place  owing  to  the  want  of  power 
which  the  acid  has  to  diffuse  itself  among  the  particles  of 
chalk«  But  if  the  tumbler  be  one-third  filled  with  Water, 
the  acid  will  hastily  combine  with  it,  and  thus  becoming 
diluted,  will  present  so  lar^e  a  surface  to  the  chalk,  as  to 
attack  it  at  all  points,  seizing  the  lime,  and  drivin.sr  off* 
the  Carbonic  Acid  with  great  effervescence.  By  holding 
the  nose  over  the  tumbler,  the  peculiar  odour  of  the  Car- 
bonic Acid  may  be  perceived.  When  the  effervescence 
is  at  an  end,  a  white  powder  will  subside  at  the  bottom  of 
the  tumbler,  which  is  Sulphate  of  Lime. 
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O&MTMtfioN.  If  a  piece  of  moistened  litmus  paper  be  held  over 
the  tumbler  doriup^  the  disengagement  of  the  gas^  it  will  be  red- 
dMied  by  it    Thu  proves  the  gas  to  be  acid. 

cccclxxiu. 
Fboooctioii  of  Cabbonic  Acib  Gab  by  Combubtioit* 

Immerae  a  pieee  of  ignited  Charcoal  in  ajar  of  Oxygen 
Gas*  A  very  beautiful  and  rapid  combustion  will  imnie* 
dialely  take  place.  The  Charcoal  will  at  last  be  consumed, 
and  or  course  the  combustion  will  cease.  On  inspection,  the 
grlass  will  be  found  filled  with  Carbonic  Acid  Gas.  This 
Gas  will  be  absorbed  by  <juick  lime,  or  by  lime  water 
(which  it  will  render  turbid)  placed  at  the  bottom  of  the 
jar ;.  from  this  combination  it  may  afterwards  be  expelled 
by  diluted  Sulphuric  Acid.  That  Carbonic  Acid  has 
been  formed^  may  also  be  proved  by  the  extinction  of  a 
candle^  dr  taper  flame. 

ccccLxxiy. 

To   FBOCUBB     CaBBONIC  AgIB    GaS   IK  QlTANTITT    8VF- 
FICIENT   FOB   THB   PCTBPOBXS   OF   ExPXBlMBNT. 

Put  four  ounces  of  powdered  Chalk  into  a  tubulated 
glass  retort,  and  pour  over  it  four  ounces  of  diluted  Sul- 
phuric Acid.  The  acid  will  seize  upon  the  Lime,  form-- 
jttg  Sulphate  of  Lime,  and  will  expel  the  Carbonic  Acid, 
which  may  be  received  in  glasses  in  a  pneumatic  trough, 
or  in  a  bladder  in  a  collapsed  state  attached  to  the  beak  of 
the  retort.  If  a  bladder  be  used,  smaller  quantities  of 
the  Chalk  and  Acid  may  be  employed. 

Obsmaiiong,'  Various  kinds  of  apparatus  have  been  used  for 
impregnating  water  with  carbonic  acid  gas.  In  Plate  3,  there  is 
one  invented  by  Dr.  Nooth,  and  in  pl&te  9  there  is  a  modification 
of  it,  on  a  larger  scale.  Plate  16  represents  an  apparatus  used  in 
France,  which  is  merely  a  series  of  Woolfe's  bottles  connected 
with  each  other  by  means  of  glass  tubes.  There  are  also  safety 
tubes  affixed,  to  prevent  the  bursting  of  the  apparatus. 

Water  impregnated  with  carbonic  acid,  should  not  be  made  in 
copper,  or  indeed  in  any  metallic  vessels,  as  it  rapidly  dissolves 
that  metal.  The  acid  should  also  be  passed  through  ^me  alkaline 
solution,  which  will  separate  from  it  any  sulphurous  vapour  which 
might  bo  apt  to  come  over  vritb  it 
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C^CCLXXV. 
CONVENIKNT       AKD     SIMPLE     MOP£     OF     1mPBXGVATIK& 

Watee  with  Cakbokic  Acid  Gas.. 

According  to  the  following'  figure,  suspend  an  air  tight 
barrel  a,  haying  a  cock  l^  and  a  handle  ^,  between  two 


pillars  1 1  ;  attach  to  one  side  a  tube  g  q  having  a  cock 
c>  passing  through  a  varnished  air  tight  bellows  d,  into 
a  bpttle  F ;  the  bottle  has  a  cock  h,  and  on  the  top  of 
the  betbwft  the  weight  e  is  to  be  occaaionaUy  piace^ ; 
(he  tub^  is  to  open,  into  the  bellows^  and  again  further  on 
into  the  barrel.  When  the  apparatus  is  to  be  used,  pour 
distilled  or  spring  Water  into  tne  bung-hole  m,  until  the 
barrel  is  half  tilled  ;  then  put  in  an  air  tight  bung,  and 

fdace  over  it  a  jointed  hoop,  which  is  to  be  locked  by  a 
inch  pin  to  prevent  the  bung  from  being  forced  out  by 
the  elastic  force  of  the  Gras.  Now  pour  into  the  tubulure 
of  the  bottle  some  diluted  Sulphuric  Acid  over  a  quanti^ 
of  powdered  Carbonate  of  Lime  (chalk).  The  Cfarbonic 
Acid  generated  in  the  bottle  will  ascend  through  the  tube 
into  toe  bellows,  which  will  rise  from  distension.  When 
the  bellows  is  full,  the  cock  c  is  to  be  turned,  and  the 
weight  E  is  to  be  placed  upon  the  top  of  the  bellows, 
which  will  of  course  press  tne  Gas  downwards  through 
the  tube  into  the  barrel.  As  this  Gas  is  readily  absorb- 
able by  Water,  that  in  the  barrel  will  soon  be  impregnated 
by  it ;  but  more  especially  when  the  barrel  is  quickly 
turned.  Stone  bottles  quickly  filled  with  this  Carbonated 
Water  will  preserve  it  good  and  pure  for  many  months,  if 
the  corks  are  bound  down  by  copper  wire. 

Obtervaiians,    There  aie  various  establishmeDts  in  London,  and 
elsewhere^  where  carbonated  water  is  sold  as  a  bcverag'f .    Other 
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Kquori,  such  us  spiritnoaa.  saccUanne,  and  aromatic,  are  also 
impregBated  by  this  gas.  in  the  large  way,  these  fire  saturated 
under  a  con3iderable  pressure,  wMoh  is  reduced,  in  part,  on  the 
liquors  being  bottled.  The  decpntation  is  effected  bv  stopping 
^e  mouth  of  the  bottle  or  jar  with  a  perforated  corx,  leathei^ 
Ste.  through  which  the  decanting  tube  passes,  so  that  on  opening 
the  cock,:  the  aevated  liquor  rushes  into  the  bottle,  till  resisted 
by  the  coadeusatioii  of  tbo  atmospheric  air  it  originally  contained; 
and  a  portion  of  carbonic  acid  gas  is  extriGated  duriiM^  the  effort. 
When  full,  the  bottle  may  be  withdrawn  and  stopped  wiUi  ease, 
by  letting  off  slowlv  a  smaU  portion  of  the  fi:i:ed  air  contained 
before  its  remoyal.  In  some  cases  the  decantinff-eock  is  con- 
structed so  as  to  allow  the  stopper  to  pass  into  the  bottle,  &c, 
pfevioiisly  to  its  remoTaJ^from  the  flat  airtight  fittfaig^  by  which 
means  the  entire  preasQre.may  be  retained. 

CCCCLXXYI* 

Ektkmpmansqqs  Pbspaxatiov  of  ▲  Salinx  Cakbo- 

MATXD   DkaUOHT. 

Piilverke  1  ounce  of  Cftrrc  Acid,  tind  diride  it  into  24 
fMirts ;  that  k,  94  si^niples,  which  are  to  be  put  into  sepa* 
mto  small  papers  (blue  paper  will  be  beftt,  as 'the  acid 
wiU>e  thus  known  from  the  Alkaline  Salt,  which  we  shall 
ateaBBlly  notice).  PalreriMf  aho  1  ounce  of  the  Sub- 
tlacbeBAteof  Soda,  and  divide  it  into  514  like  packages,  in 
wMte  papen  When  the  draoff ht  is  to  be  prepared,  put  the 
Gadbonate  into  a  tumbler,  hslf  ftNed  with  spring  or  filtered 
Water :  when  this  is  completely  dissolred,  add  the  acid, 
which  will  innediately  cause  an  effervescing  dischar&^e 
of  Carbonic  Acid,  During  this  effervescence  swallow  tne 
draii|r]|t;  it  will  be  found  very  refreshing  in  warm 
iremer. 

Ottenatiani,  It  mast  be  kept  in  mind,  that  the  above-men- 
tioiMd  drang^t  is  net  purely  carbonated  water,  for  it  holds  a 
aaaatitor  of  dtrata  of  soda  in  solution.  This,  however,  is  far 
6qv^  bffiaig  wupl^Mant* 

A  similar  yKcparatioa  may  be  made  by  using  tartaric  acid 
instead  of  the  citric.  Here  there  will  h^  a  discharge  of  carbonic 
acid  gas,  and  a  solution  of  tartrate  of  soda, 

Hany  naturally  acidulouf  springs  owe  their  pioperties  chiefly 
to  carbonic  aeid ;  they  sparkle  when  drawn  from  the  spring,  or 
when  poured  iotp  &  gU^^n  haviog  an  acidulous  taste^  but  become 
vapid  when  exposed  io  (he  air. '  Besides  free  carbonic  acid,  on 
tbo  ptQseoee  of  winch  their  qualities  depend,  these  waters  contain, 
g^neraUy,  oavbonates  of  so^a,  lime,  msgnesia,  and  iron ;  and  some- 
times muriate  of  soda.  Some  are  warm^  otiier4  €old^  The  uiost 
celebrated  of  thes^  springs  are  Pyrmont,  Scltacr,  Spa,  and. 
OMsbsd 
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CCCCLXXYII. 

NiTAovs   Gas. 

This  Gas  may  be  procured  by  patting  half  an  ounce  of 
Mercury  or  Copper  filings  into  a  tubulated  retort*  and 
pouring  oyer  them  an  ounce  of  diluted  Nitrous  Acid.  In 
combining  with  the  Metal,  a  considerable  quantity  of  Gais 
will  be  eyolyed,  which  may  be  receircd  in  a  jar  over 
Water  or  Mercury  (see  Plate  14). 

CCCCLXXVIII. 

Paepa&ation  of  NiTsouff   Gas   bt  thb   Decomposx- 
TioK  OF  Ammonia  and  Otins  of  Manganese. 

Place  an  earthen  tube  nearly  filled  with  the  Oxide  of 
Manganese^  horizontally  in  a  furnace^  similar  to  the  one 
used  in  the  decomposition  of  Water  by  means  of  a  gun- 
barrel  (Plate  11).  Adjust  a  retort  containing  a  solutioik  of 
pure  Ammonia  tp  one  end ;  letting  it  rest  over  a  lamp:  to 
the  other  end  lute  a  bent  fflass  tube,  one  end  of  which  is  to- 
be  placed  under  the  shelf  of  a  pneumatic  trough.  Whei» 
the  Oxide  of  Manganese  has  received  a  heat  so  strong  as 
to  decompose  it,  kindle  the  lamp^  that  the  Ammonia  may- 
rise  in  vapour,  and  pass  through  the  earthen  tube.  When 
some  of  tne  Gwes  have  escaped  through  the  Water, jpaste^ 
a  piece  of  Litmuspaper  on  the  inside  of  a  jar,  and  hay- 
ing filled  it  with  Water,  place  it  on  the  shelf.  As  the 
Nitrous  Gas  fills  the  jar,  the  paper  will  acquire  a  red 
colour.  As  another  test  of  its  oemg  Nitrous  Gfis,  pour 
some  Hombei^  Pyrophorus  into  it,  which  will  inflame  ^ 
or,  as  a  further  proof,  lift  a  jar  filled  with  it,  and  expose 
it  to  the  air ;  here^  red  fumes  will  indicate  that  Nitrons  Gas 
was  contained  in  the  jar.  In  the  formation  of  this  Gas, 
the  Nitrogen  of  the  Ammonia  combines  with  some  of  the 
Oxygen  of  the  Oxide,  .whilst  the  rest  of  the  Oxygeu  with 
the  Hydrogen  forms  Water. 

CCCCLXXIX. 
MlTBIATIC,   OB  HtBBO-ChLOBXC    GaS. 

Put  an  ounce  of  Muriate  of  Soda  into  a  tubulated  retort 
above  a  lamp,  and  pour  an  ounce  of  diluted  Sulphuric 
Acid  over  it :  the  Soda  leaves  the  Muriatic  Acid  (which 
will  fly  off  in  a  gaseous  form)  and  attaches  itself  to  thm 
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Sidphuric  Acid,  forming  Sulphate  of  Soda.    The  Gtis 
may  be  received  in  a  jar,  over  Mercury 

CCCCLXXX. 

«         

EUCHLORINX,   OR    PROTOXIDE   OF    ChLORIKE. 

Pour  one  ounce  of  Muriatic  Acid,  diluted  with  an  ounc 
of  distilled  Water,  over  one  ounce  of  Chlorate  of  PotasA 
in  a  retort  placed  over  a  lamp,  the  heat  of  which  is  rather 
gentle.    Receive  the  Gas  which  ascends,  over  Mercury. 
This  Gas  has  a  yellowish  green  appearance. 

cccclxxxi.  ^ 

Sulphurous  Acid  Gas. 

Pour  two  ounces  of  Sulphuric  Acid  over  an  ounce  of 
Copper  Filings  in  a  glass  retort,  and  place  the  retort  on  a 
ring  over  a  lamp  :  when  ebullition  (tnat  is,  the  action  of 
the  acid  on  tne  metal)  commences,  plunge  the  beak 
under  a  bell-glass  standing  in  a  mercurial  pneumatic 
trough.  A  Gas,  wfaich  is  the  Sulphurous  acid,  will 
ascend,  and  displacing  the  Mercury,  will  fill  the  glass. 

cccclxxxii. 
Ammoniacal  Gas. 

This  Gas  is  generally  produced  from  animal  matters, 
md  by  its  readiness  to  combine  with  Carbonic  Acid,  we 
are  enabled  to  possess  it  in  a  tangible,  or  concrete  form  as 
Carbonate  of  Ammonia.  The  following  methods  of  pre- 
paring Ammoniacal  Gas,  synthetically,  will  be  found 
amusing  and  satisfactory*  insomuch  as  they  thus  prove 
the  composition  of  this  Gas,  which  by  analysis  had  before 
been  accounted  a  compound  of  Nitrogen  and  Hydrogen. 

Put  some  granulatea  tin  into  a  tea-cup,  and  pour  over 
it  a  little  strong  Nitric  Acid,  so  as  to  do  little  more  than  to 
moisten  it.  The  metal  will  be  acted  on  by  the  acid, 
and  red  fumes  of  Nitrous  Gas  will  arise  :  when  this  action 
has  ceased,  pour  into  the  cup  a  little  of  the  solution  of  pure 
Potass.  A  very  pungent  vapour  or  gas  will  now  arise, 
which  from  its  odour  may  be  Known  to  be  Ammonia. 

OhiervfOums,  Here  we  roust  be  assured  that  the  Ammonia  is 
syntheticslly  produced  by  the  decompositioa  of  the  substanccit 
employed ;  for  we  are  aware  that  Ammonia  itself  did  not 
enter  mto  the  oomposition.  Ammonia  being  composed  of  Nitrogen 

.    S 
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and  hydroi^en,  we  musl  aooomit  for  its  fonnafSon  by  tlie  eveiiititft 
of  these  gases  in  such  proportion  as  to  form  it.  In  the  krst 
instance,  however,  the  ammonia  is  not  perceptible  by  its  odonr^ 
because  at  the  instant  of  its  formation^  it  is  attacked  by  some  of 
the  nitric  acid,  and  thas  nitrate  of  ammonia  is  combined  with  oxide, 
or  nitrate  of  tin.  The  addition  of  solution  of  potaM,  howerer, 
by  combining  with  the  nitric  acid,  liberates  the  ammonia  from  its 
dormant  state,  and  eonse^uenUy  its  odour  is  exiuded. 

CCCCLXXXIII. 

Prouvction  of  Ammonia  bt  the  dxcoHPOlnTiov  of 
Water  by  Ikon  Filivos,  in  am  ATMOSPinikx  of 
Nitrogen  Gas. 

Prepare  a  jar  of  Nitrogen  Gast  by  filling  it  in  a  Mer« 
curial  aoparatus,  anfd  inntrenee  in  it  quickly  a  soiall  vessel 
of  any  Kind  containing  some  moisteiied  Iron  filings* 
Leave  it  in  this  state  until  the  Inm  be  rosted  or  oxidated 
by  decomposition  of  the  Water.  When  this  takes  place, 
open  the  jar ;  an  Ammotiiacal  smell  will  be  peroeived. 

OhtertHttitm.  In  'this  experiment,  the  iron  combfnes  with  the 
oxygea  of  the  water,  setting  the  hydrogen  free  to  combine  with 
the  nitrogen  in.  the  jar. 

cccclxxxiv, 

Prxpabation  of  a  Solution  of  Ammonia  in  Watse. 

Pour  half  a  pint  of  distiUed  Water  over  9  ounces  of 
fresh  calcined  lime,  in  a  large  stone  jar ;  cork  it  close, 
and  in  the  course  of  an  hour  add  12  ounces  of  Muriate  of 
Ammonia  in  3|  pints  of  boiling  Water.  Sha^e  the  whole 
together,  and  when  it  is  cold  pass  it  through  a  filter. 
Pour  the  solution  into  a  glass  retort,  and  distil  by  a  sand 
heat  until  18  or  90  ounces  have  come  over  into  the  re» 
ceiver.    Preserve  this  liquid  in  well-stoppered  bottles. 

Ohiermtions.  Here  the  muriatic  acid,  bv  means  of -heat,  leaves 
the  anmonia  to  finite  with  the  lime ;  the  ammonia  is  conse- 
quently volatilised. 

Gaseous  ammonia  tnsy  be  procvred  by  ptitting  I  onnce  of 
pulverised  muriate  of  ammonm  with  2  oanees  ^  pulverised 
unslaeked  Hme  into  h  retort  above  a  lamp,  and  roeeiviag  it  in  the 
merourial  pneumatic  apparatus,  or  in  bladders. 

CCCCtaOLXY. 

Nitrous  Ox  ids  Gas. 


Put  aome  Cryntab  of  Nitrate  of  Ammonia  into  a  letort^ 
ttttd  expose  them  to  a  heat  of  about  400*.    Allow  same  of 
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lie  Cras  winch  comes  o^er  first,  to  escape  ;  and  then  im- 
nenethe  beak  of  the  retort  noder  ajar  on  the  shelf  of  a 
Pneumatie  trough.  The  jar  will  speedily  be  filled  with 
Nitrous  Oxide  Gas :  it  slnmld  be  well  washed  before  use. 
His  Gas  is  sweet  to  the  taste^  and  possesses  very  peculiar 
properties. 

CCCCLXXXTI. 

AasofttTfMi  OF  NiTBocrs  Oxii«  Gas  bt  Watik. 

Fill  ajar  with  Nitrous  Oxide  Gas,  and  having  taken  it 
from  the  shelf  on  a  saucer,  place  it  in  a  deep  bason  con- 
taining Water  that  has  been  boiled  to  expel  the  common 
Air.  Cover  the  bason  with  a  cloth,  to  prevent,  as  much  a» 
possible^  the  access  of  the  atmosphere ;  and  let  the  whole 
remain  in  this  state  for  some  time.  Verv  soon  the  Watei 
will  be  risen  in  the  jar, — a  proof  that  the  Gas  has  beer, 
absorbed.  It  is  very  remarkable,  that  if  the  jar  be  «ow 
carefully  removed,  and  its  contents  poured  into  a  retort 
aad  if  the  retort  be  put  over  a  lamp^  tliis  Gas  may  be  rectK* 
▼ered  in  the  usual  wa]^  over  Water.  This  is  a  proof,  tha 
thoujgh  Gases  niav  be  intimately,  they  are  not  cnemically 
combined  with  Water.  When  Water  absorbs  much  el 
this  Gasy  it  is  a  test  of  its  purity. 

coccLxxxvir. 

AXTIFICIAI.  VOaUATIOK  dF  ATMOSFUBEXe  AlB. 

Mark  two  large  glass  jars  in  such  a  manner  that  when 
they  are  turned  upside  down,  the-  upper  compartments 
(in  that  position)  shall  be  one-fiFth  of  die  whole  capacity 
of  each  jar  : — supposing  that  each  jar  contains  SO  ounces 
of  Water,  pour  out  one-fifth,  that  is,  4  ounces,  into  a  gra- 
duated glass;  then  cork  the  jars  and  turn  them  upside 
down ;  nowy  mark  on  the  side  of  the  jars  how  far  the 
Water  has  descended.  This  mark  may  be  made  with 
Indian  ink  or  any  water  colour.  Fill  again  both  jars 
widi  Water,  and  place  them  over  a  shelf.    Into  eacli  let 

Gre  Oxygen  Gas  pass  from  a  retort,  until  the  Water 
Is  to  the  mark ;  now  withdraw  the  retort  and  apply 
anelher  from  which  Nitrogen  Cras  issues.  Fill  the  re- 
maining four-fifths  of  each  jar  with  this  latter  Gas :  when 
they  are  fiidl,  that  is,  when  all  tiie  Water  is  expelled^  cork 
then  Milder  Water,  and  withdraw  them  from  the  shelf. 

S2 
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Into  one  of  the  jars  put  an  animal,  such  as  a  mousei  anf 
into  the  other  a  lighted  taper ;  cork  them  both.  The 
animal  will  live,  and  the  taper  will  burn  as  long  as  either 
of  diese  would  do  by  being  immersed  in  corked  jars  of 
common  atmospheric  air,  ofthe  same  capacity*   These  are 

firoofs  by  syntnesis  that  Atmospheric  Air  is  composed  of 
bur-fifths  of  Nitrogen,  and  one-fifth  of  Oxygen  Gas  ;  for 
this  experiment  demonstrates  that  these  proportions  are 
equally  capable  of  supporting  life  and  combustion,  and 
for  the  same  length  of  time,  as  Atmospheric  Air :  and 
that  consequently,  in  the  grand  laboratory  of  nature,  these 
are  the  proportions  used  in  the  formation  of  that 
Air. — The  generally  received  proportions  of  the  consti- 
tuents of  common  Air»  are  9^  of  Oxygen,  to  78  of  Nitro- 
gen Gas,  which  are  almost  as  one-fifth  to  four-fifths. 

Obiervations,  Besides  these  g^ases,  it  has  been  ascertained  that 
others  are  dccasionally  combined  with  it. 

Iff.  T.  de  Sanssure  has  determined,  by  experiment,  the  relative 
proportion  of  carbonic  acid  in  the  atmosphere  during  summer 
and  winter.  Hi»  method  was,  to  fill  a  large  glass  globe  with  the 
air  to  be  examined,  and  to  pat  into  it  a  quantity  of  baiytes 
water.  The  carbonic  acid  in  the  air  was  determined  by  the  quan- 
tity of  carbonate  of  barytes  formed.  In  winter  10,000  measures 
•f  air  in  volume  gave  a  mean  of  4.?0  parts  of  carbonic  acid  gas. 
In  summer  the  same  number. of  measures  gave  7.13  parts. 

CCCCLXXXVIil. 

AbsoebtioN'  of  Aib  akd  .  OTKEft  Gases  by  ChARCOAIi. 

If  three  or  four  pieces  of  very  dry  Charcoal  are  put 
under  a  small  bell-glass  which  is  placed  over  Mercury,  it 
willy  if  left  undisturbed,  absorb  all  the  Air  above  the 
Mercury :  this  will  be  very  evident  by  the  ascension  of 
the  Mercury  in  the  glass,  out  if  a  few  drops  of  Water 
are  introduced  into  the  glass  throue^h  a  bent  tube,  this 
Water  being  specifically  lighter,  will  ascend  to  the  top  of 
the  Mercury  and  be -absorbed  by  the  Charcoal ;  at  the 
same  time,  the  Air  will  be  set  at  liberty.  This  will  be 
seen  by  the  sinking  of  the  Mercury  in  the  bell-fflass, 
which  of  course  could  not  take  place  if  some  fluid  did 
not  press  it  downwards.  This  fluid,  by  the  aid  of  other 
experiments,  may  easily  be  proved  to  be  common  atmos-^ 
pheric  Air. 

Observations,  It  pieces  of  charcoal  be  placed  under  glasses 
containinc^  other  gases,  this  absorbent  power  will  be  equally  pcr« 
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«eptiblc.  The  gases  are  supposed  to  be  condensed  in  its  cells. 
Even  water  is  said  to  have  been  formed  in  pieces  of  charcoal  by 
the  combination  of  oxyj^en  and  bydrog^en  gases. 

cccclxxxix. 

Sulphuretted  Hydrogen  Gas.  ' 

Put  1   ounce  of  Sulphuret  of  Iron  into  a  tubulated 
retort,  and  poor  over  it  an  ounce  of  diluted  Sulphuric 
Acid.    The  Sulphuric  Acid,  in  attacking  the  Iron,  will 
receive  the  assistance  of  the  Oxygen  of  the  Water  ^bV' 
which  it  was  diluted)  in  oxidising  the  Metal  before  it  fs 
converted  into  Sulphate  of  Iron.    The  Hydrogen  of  the 
Water  will  thus  be  free  to   combine  with  the  Sulphur. 
The  Sulphuretted  Hydrogen  may  be  received  in  the  com- 
mon way  in  a  Pneumatic   apparatus,  or  in   a   bladder 
attached  to  the  beak  of  a  retort. 

OhtervaJlions,  The  following  is  M.  Gay  Lussac's  method  of 
preparing  sulphuretted  hydrogen  gas. 

'*  The  way  I  obtain  this  gas  is,  to  mix  two  parts  of  iron  filinprs 
with  one  of  flowers  of  sulphur,  then  to  put  it  into  a  mattras  with 
as  much  water  as  will  give  it  the  consistence  of  soup,  and  beat  the 
vessel,  to  promote  the  union  of  the  sulphur  and  iron,  which  soon 
shows  itself  by  a  great  disengagement  of  heat,  and  a  black 
eolour  spreading  through  the  whole  mass.  Then,  sulphuric  acid 
diluted  with  four  times  its  Tolume  of  water,  disengages  the  sul- 
phuretted hydrogen  with  nearly  as  much  rapidity  as  from  an 
alkaline  hydro-sulphuret  The  mixture  should  never  be  prepared 
before  the  gas  is  to  be  obtained." 

CCCCXC. 

Impexcnation    of  Water    by    Sulphubstted    Hy- 

DBOGKN  Gas. 

Put  some  Sulphuret  of  Iron  into  a  tubulated  retort, 
and  connect  it  with  a  receiver  and  Woolfe's  bottles  con-, 
taining  distilled  Water  (see  Plate  4)  :  pour  diluted  Sul- 
phuric Acid  into  the  retort.  The  acia  will  form  with 
the  Iron,  Sulphate  of  Iron,  and  the  Sulphuretted  Hydro- 
gen will  be  set  free  to  be  absorbed  by  the  Water  in  the 
bottled.  The  Water  will  absorb  about  three  times  its  own 
bulk  of  this  Gas,  and  will  possess  its  disagreeable  sinell. 
The  Harrow^te,  and  other  Waters,  are  natural  com- 
pounds of  this  kind. 

ObservtUion.  Water  may  be  impregnated  in  the  same  ivay,  by 
pouring  diluted  muriatic  acid  over  sulphuret  of  potass,  or  soda. 
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CCCGXCI. 

.  HT0mo-Znicic  Gas. 

Pour  diloted  Sulphuric  Acid  over  some  broken  Zinc 
in  a  retort ;  place  tbe  beak  under  a  Pneumatic  ahelf*  and 
receiTe  the  Gas  which  comes  over,  in  jars.  Here  the 
Sulphuric  Acid,  in  its  action  upon  the  Zinc,  receives  the 
aid  of  the  Oxygen  of  tho  Water,  by  which  the  Metal  it 
oxidised  previous  to  its  solution.  The  Hydrogen  in  con- 
sequence is  set  free ;  but  before  it  leaves  the  retort,  it 
combines  with  a  portion  of  the  Zinc  in  very  minute  parti- 
cles ;  by  which  means  it  is  converted  into  Hydro-zincic 
Gas. 

ccccxcii. 

Absekiated  Hydboobn  Gas 

Put  4  drams  of  Zinc  Filings  into  a  small  retort  with 
2  drams  of  Filings  of  Arsenic ;  and  pour  over  them  1 
ounce  of  diluted  Sulphuric  Acid :  if  the  beak  be  put 
under  a  bell-glass  on  the  Pneumatic  shelf,  Arseniated 
Hydrogen  Gas  will  ascend  and  displace  the  Water.  Here 
the  acid,  in  acting  upon  the  Zinc,  decomposes  the  Water 
used  as  a  diluent ;  tbe  Oxy^n  of  which  oxidises  the 
Metalf  whilst  the  Hydrogen  is  set  free  to  unite  with  the 
Arsenic  This  Gas  burns  with  a  very  delicate  br^ht 
flame. 

ccccxcxix. 

Carbvxetted  Hydrogen  Gas. 

Put  some  pieces  of  fresh  made  Charcoal  into  an  earthen 
tube,  and  pass  it  through  a  furnace,  as  in  Plate  11,  in  the 
same  manner  as  for  the  production  of  Hydrogen  Gas. 
Attach  a  retort  containing  Water,  place  a  lamp  under- 
neath, and  let  it  boil.  To  the  other  end  of  the  tube  attach 
8  bent  glass  one  connected  with  a  bell-glass  over  Water. 
The  steam  of  the  Water  will  be  decomposed  in  its  passage 
by  the  Charcoal,  and  the  Hydrogen  combining  with  some 
of  tbe  Carbon,  wiH  form  Carburetted  Hydrogen  Gas* 

ObtervaiiMu.  fiere  it  is  to  be  observed,  that  a£  the  Gas  in 
questioD  nuty  be  combined  with,  or  adulterated  by  carbonic  acid 
^as,  tho  water  in  the  receiver  should  be  saturated  with  newly 
bomt  lime,  to  absorb  it.  This  absorption  will  cause  a  milky 
appearance,  being  a  precipitate  of  carbonate  of  lime. 

The  analog  existing  between  this  gas  and  that  produced  from 
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eoal  bj  dry  dittiU^tioiiy  baa  often  been  tbe  meant  of  confoanding  the 
properties  of  eacb.  Coal  gas  is  in  fact  a  compoand  of  several  inflam- 
mable gases,  and  is  never  (as  contained  in  tbe  public  gasometers 
for  ligbting  the  streets,  &c.)  ii|  tht^t  state  qf  purity,  which  would 
warraht  us  to  conclude  it  to  be  carburetted  hydrogen.  It  is  gene- 
rally termed  so,  however,  because  the  latter  gas  is  predominant 
in  the  gaseous  mixture  produced  from  coal.  Mr.  Accum  thus 
distinguishes  between  the  several  varieties  of  coal  gas. 

**  I  have  never  met  with  aqy  cmI  ga$^  consisting  of  tncrv  earhtr- 
retud  hjfdrogtn.    It  has  always  prov^  in  the  cases  where  I  had 
an  opportunity  pf  examining  it,  a  mixture  of  carburetted  hydro- 
gen, carbonic  oxide,  and  hydrogen  gas,  the  proportions  of  irhich 
vary  according  to  tiiie  nature  of  the  coal  and  of  the  prooess. 
When  the  heat  is  applied  suddenly,  and  when  it  amounts  to  a 
good  red  heat^  the  proportion  of  cvburetted  hydrogen  is  greatest, 
nnd^when  ^e  heat  is  low,  the  portion  of  pure  hydriogen  is 
greatest    Olefiant  gas  and  sulphuretted  hydrogen  are  probably 
likewise  present,  though  in  small  and  variable  quantity.    There 
is  ano^er  circumstance  connected  with  this  gas,  which  has  not 
hitherto  been  noticed,  but  which  must  have  some  influence  upon 
the  light  which  it  yields.    Coal  gas  has  always  the  very  same  smell 
as  the  oil  or  naphtha  which  coal  yields  when  distilled ;  therefore, 
it  obviously  contains  a  certain  portion  of  naphtha  mixed  with  it, 
'in  the  state  of  vapour.    When  naphtha  is  put  in  contact  with  a 
quantity   of  common  air,   or   indeed   of    any    gas    whatever, 
a  portion  of  it  mixes  with  the  gas,  in  the  state  of  vapour,  and 
communicates  to  it  the  peculiar  smell  by  which  it  is  distinguished. 
Gas  thus  contaminated  by  the  vapour  of  naphtha  is  not  easjjy 
purified.    It  may  be  allowed  to  remain  in  contact  with  water,  or 
even  passed  through  water,  without  losing  any  of  the  naphtha 
vapour.    The  quantity  of  this  vapour   contained  in   coal    gi^ 
depends  upon  the   temperature  of  the  naphtha  and  gas,  when 
placed  in  contact    At  the  temperature  of  56*  the  bulk  of  air,  when 
placed  in  contact  with  naphtha,  is  increased  3  per  cent    I  find 
that  the  specific  gravity  of  vapour  of  naphtha  is  ^26,  that  of  com- 
mon air  being  1.00.   From  this,  it  will  not  be  difiicult  to  determine 
the  quantity  of  naphtha  with  which  coal  gas  is  usually  coutami- 
nated.    One  volume  of  vapour  of  naphtha,  for  complete  combus- 
tion, requires  rather  mor^  than  2.4  volumes,  but  not  quite  so  much 
as  2l6  volumes  of  oxygen  gas.    As  carburetted  hydrogen  gas>  car- 
bonic oxide,  hydrogen,  and  olefiant  gases,  are  all  destitute  of 
smell,  and  as  coal  gas  has  always  a  strong  smell  of  naphtha  from 
which  it  cannot  be,  or  at  least  has  never  yet  been  deprived,  I 
conceive  that  the  presence  of  the  vapour  of  naphtha  in  it  will  not 
admit  of  a  doubt." 

Dr.  Thomson  has  discovered  a  new  compound  inflammable  gas, 
and  has  called  it,  from  tbe  nature  of  its  constitution,  hydro  guretted 
carbonie  oxide.  Its  specific  gravity  is  .913,  that  of  common  air 
being  1.  It  is  not  absorbed  nor  altered  by  water.  It  bums  with 
a  deep  blue  flame,  aod  detonates  when  mixed  with  oxygen,  and 
fired.  It  is  a  compound  of  oxygen,  hydrogen,  and  carbon ;  Dr. 
Thomson  considers  it  as  being  three  volumes  of  carbonic  oxide 
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and  one  volume  of  hydro^on,  condensed  by  chemictl  comfoinatioD, 
into  three  volumes. 

Observations  on  the  Production  op  Coal  Gas. 

The  mode  of  lighting  fttreeta,  liouses»  &c.  with  gas  from  coal,  is 
an  invention  of  the  nineteenth  century.  We  all  remember  the 
dismal  appearance  of  our  most  public  streets  previous  to  the  year 
1810 ;  before  that  time,  the  light  afforded  by  the  street  lamps 
hardly  enabled  the  passenger  to  distinguish  a  watchman  from  a 
thief,  or  the  pavement  from  the  gutter.  The  case  is  now  different, 
for  the  gas-lamps  afford  a  light  little  inferior  to  day-light,  and 
the  streets  are  consequently  divested  of  many  terrors  and  disa- . 
greeables,  formerly  borne  with,  because  they  were  inevitable. 

The  gas  with  which  tliese  lamps  are  supplied,  is  not  generated 
on  the  spot,  but  in  many  cases,  at  a  very  great  distance.  For 
the  supply  of  several  districts  in  London  and  other  towns,  the 
gasometer  and  other  apparatus  for  producing,  and  purifying  gas 
from  coalh,  are  situated  in  some  convenient  place,  from  whence 
the  gas  is  conveyed  in  metallic  pipes  to  the  lamps  where  it  is 
destined  to  undergo  combuHtion. 

Plate  16  exhibits  an  apparatus  for  the  preparation  of  gas  from 
coal.  In  this  case  only  one  retort  is  nsed  ;  but  in  the  larger 
apparatus,  used  for  public  accommodation  (see  same  Plate),  five 
retorts  are  heated  by  one  fire,  and  of  course  save  a  considerable 
expense  of  fuel.  These  retorts  arc  all  made  of  cast  iron,  and 
are  generally  of  an  eliptical  shape,  as  exhibited  in  the  Plate ; 
but 'a  recent  alteration  of  shape  has  taken  place  in  some  gas 
establishments :  this  coniiists  in  using  retorts  of  an  oblong 
form,  but  convex  on  their  under  sides.  Plate  17  represents  the 
inside  of  a  coal-gas  establishment,  conducted  on  a  large  scale,  in 
Brick-lane,  Spitalfields,  London.  The  workmen  are  in  the  act  of 
raking  out  the  coke  from  the  retorts,  and  supplying  them  with 
fresh  coals  for  distillation. 

We  shall  hero  describe  the  mode  of  preparing  gas  by  the  appa- 
ratus exhibited  in  the  Plates  referred  to.  The  coals  are  intro- 
duced into  the  cast-iron  retort  or  cylinder,  which  is  placed  on  its 
side  in  the  furnace.  The  retort  is  then  closed  by  an  air-ti;?ht 
metallic  plate,  which  is  fastened  to  it  by  bolts  and  nut-screws. 
The  lower  part  of  the  retort  is  preserved  from  the  action  of  the 
fire  by  a  larger  half  cylinder  of  cast  iron,  inclosed  in  brick-work, 
placed  at  some  distance  below  it ;  by  which  means,  th^  heat  Is 
more  equally  distributed  to  the  pit-coal. 

A  cast-iron  pipe  proceeds  frOm  the  upper  side  of  this  cylinder 
to  a  cast-iron  receiver,  which  is  situated  at  the  bottom  of  the 
well  in  which  the  gasometer  rises  and  falls  ;  in  this  receiver  the 
tar  and  other  condensible  products  are  collected,  and  are  ex- 
tracted from  time  to  time,  by  means  of  a  pump  affixed  to  it. 

From  the  top  of  this  receiver  proceeds  another  iron  pipe,  which 
reaches  to  the  surface  of  the  water  in  the  well,  but  which  is 
inserted  into  an  air-holder  of  about  18  inches  in  diameter,  and 
two  feet  long,  made  of  iron.    The  lower  part  of  this  uir-hold«r 
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is  pierced  with  holes,  which  »erve  a  double  purpose,  first    to 
divide  the  gas  ijito  several  small  streams,  and  thus  to  render  it 
purer  by  washing  it  as  it  passes  through  the  water ;  and  secondly, 
it  serves  as  a  reservoir  of  gas,  from  whence  the  tar  receiver,  con- 
necting tubes,  and  even  the  retort  itself,  may  be  filled  with  gas 
whenever  an  absorption  takes  place,  by  the  retort  being  cooled, 
or  otherwise.    The  gas  is  discharged  from  this  air-holder  into 
the  gasometer,  which  is  suspended  over  the  well,  and  rises  and 
falls  therein,  being  balanced  by  two  weights  passing  over  puUies. 
This  gasometer  is  made  of  wrought  iron  plates,  luted  in  the  seams, 
so  as  to  be  air-tight,  and  well  painted  both  within  and  without ; 
it  has  an  iron  pipe  made  fast  in  the  centre  by  means  of  two  seta 
of  stays,  one  at  the  bottom  of  the  gasometer,  and  the  'other  at 
the  top.    An  upright  pipe,  fixed  in  tibe  centre  of  the  well,  passes 
up  the  central  pipe  of  the^  gasometer  when  it  is  depressed  in  the 
well.    The  gas  is  pressed  out  of  the  gasometer  through  a  row  of 
holes  at  the  very  top  of  the  central  pipe,  into  that  pipe,  whence 
it  passes  into  the  centre  pipe  of  the  well,  which  is  continued 
across  the  well,  and  up  the  side,  and  from  thence  is  branched  out 
to  the  lamps.    Each  of  these  lamps  will  consume  about  six  cubic 
feet  of  gas  in  an  hour.   They  are  composed  of  two  concentric  tubes 
closed  at  the  bottom  by  an  annular  plate ;  the  gas  is  introduced 
between  them  by  a  stop-cock  ;n  the  side,  and  emitted  for  com* 
bustion,  by  a  row  of  holes  in  the  annular  plate  which  connects  the 
two  tubes  at  the  top.    To  assist  the  combustion,  the  current  of 
air  that  passes  through  the  inner  tube,  is  directed  against  the 
flame  by  a  button  at  the  end  of  a  wire,  which  slides  up  and  down 
the  inner  tube ;   and   thus  the  button  can  be  placed  at  any  re- 
quired distance  from  the  upper  oriGce  of  the  tube.    This  current 
is  also  determined  from  the  flame,  by  the  upper  orifice  of  the 
inner  tube  being  enlarged.    A  glass  ciiimney  is  also  used,  which 
is  supported  on  an  annular  plate,  pierced  with  holes  to  admit  the 
air  to  the  external  surface  of  the  flame. 

As  soon  as  coal  gas  came  to  be  extensively  applied  to  the  pur- 
poses of  street  illumination,  and  to  domestic  use  as  a  substitute 
for  lamps  and  candles  ;  it  became  an  object  of  great  importance 
to  the  proprietors  and  managers  of  the  different  gas  works,  to 
ascertain  with  accuracy,  the  quantity  of  gas  expended,  in  propor- 
tion to  the  number  of  jets  or  burners  made  use  of. 

The  essential  conditions  of  any  apparatus  for  this  purpose  are, 
that  the  pressure  on  the  gas  while  passing  through  the  measurer 
shall  at  all  times  be  uniform ;  and  that  it  shall  register  truly 
when  that  pressure  is  very  small,  and  when  the  current  of  gas  is 
Tery  feeble. 

The  first  gas-meter  was  constructed  by  Mr.  Clegg,  and  is  se- 
cured to  the  inventor  by  a  patent.  It  consists,  essentially,  of  a 
eylinder,  divided  into  cells,  inclosed  and  revolving  in  an  outer 
cylinder,  which  is  less  than  half  filled  with  water.  The  gas  enters 
laterally  through  the  perforated  axle,  into  that  cell  of  the  inner 
cylinder  wliich  happens  to  be  nearest  the  surface  of  the  water. 
It  displaces  the  fluid  from  this  cell,  consequently  destroys  the 
•qailibnum  of  the  cylinder,  and  communicates  to  it  a  rotatory 
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motioB.  Wlien  the  cell,  to  filled  with  ^as,  has  made  nearly  half 
a  revoltttion,  it  comes  again  in  contact  with  the  water,  which 
forces  the  gas  oat  of  the  cell  into  the  exterior  ojlinder,  from 
which  it  passes  into  the  conducting  pipes.  A  train  of  clock-work 
is  placed  so  as  to  register  each  revolution  of  the  interior  cyHn- 
der ;  and  the  cubic  contents  of  this  being  known,  of  course  the 
whole  quantity  of  gas  passing  through  the  machine  in  a  given 
time*  is  ascertained. 

Mr.  Malam's  gas-meter  is  constructed  on  the  same  general 
principles,  but  with  such  improvements,  as  induced  the  Society 
of  Arts  to  confer  on  him  a  high  honorary  reward. 

Mr.  Peckston,  who  has  paid  much  attention  to  the  production 
and  consumption  of  gas  for  illumination,  in  his  woik  on  this  sub- 
ject, divides  coal  into  three  classes.  In  order  to  give  the  reader 
a  just  idea  of  the  qualities  of  each,  we  here  transcribe  his  remarks 
upon  each  class,  and  subjoin  tables  drawn  up  by  Mr.  Accum,  of 
the  ouantity  of  gas  in  cubic  feet  which  may  be  produced  from  a 
chalaron  of  each  variety. 

**  Coali  of  ihtfirH  dan, — Such  coals  as  are  chiefly  composed  of 
bitumen,  are  to  be  considered  as  belonging  to  tiie  first  class. 

'*  This  class  gives  light  without  difficulty,  and  bum  with  a  bright 
and  yellowish  white  blase  during  the  whole  process  of  combus- 
tion. They  do  not  cake  nor  require  stirring,  neither  do  they 
produce  cinders,  but  are  reduced  to  white  ashes.  Coals  of  this 
class  are  apt  to  throw  out  splinters  whilst  burning ;  but  that  maj, 
in  a  great  measure,  be  obviated  by  wetting  them  prior  to  their 
being  used.  At  the  head  of  this  class  is  to  be  placed  cannel-couL 
Those  of  Lancashire,  and  such  as  are  obtainea  on  the  western 
coast  of  this  island,  also  belong  to  it.  It  sometimes  occurs  in  the 
coal-pits  of  Durham  and  Northumberland.  Most  of  the  varieties 
of  Scotch  coal  may  also  be  considered  as  forming  part  of  it,  and 
more  particularly  the  tpleni^  which  is  an  inferior  kind  of  emauh 
coal, 

*'  Although  this  class  of  coal  generally  produces  gas  in  consider- 
ble  quanti^,  it  is  doubtful  whether  it  be  worthy  of  the  gas-light 
manufacturer's  notice,  and  particularly  in  London  ;  for,  when  it 
is  submitted  to  distillation,  there  is  no  product  of  coke,  as  in 
coals  of  the  second  class ;  and,  what  is  worse,  the  gas  evolved  is 
of  so  much  greater  specific  gravity,  that  unless  the  gas-bolder  be 
worked  at  an  extremely  light  pressure,  it  wUl  be  highly  ofiensive 
in  the  houses  where  it  is  consumed.  It  is  not  so  easily  purified 
as  the  gas  procured  from  Bewicke  and  Crastor's  Wallsend  coal, 
nor  is  it  so  beneficial. 

<'  Some  of  the  varieties  of  this  class  are,  the  Hartleys,  Wylam, 
Tanfield  Moor,  Eighton  Main,  Cowper's  Main,  BI}ihe,  and  Pon- 
tops.  Of  these,  Hartleys  and  Wylam  are  well  adapted  for  beating 
retorts—the  latter  in  particular.  Tanfield  Moor,  though  generat- 
ing a  verjr  large  proportion  of  heat,  is  not  so ;  it  is  so  very  sub- 
ject to  chnkeTy  and  to  destroy  the  grate-bars,  as  >yell  as  Uie  rctorU 
and  iron-work,  as  to  render  it  very  unfit  for  tlic  purposes  of  ge- 
nerating coal-(;as  for  illuoQination. 
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One  CkaUtem  of                                                              Cubic /i,  of  gm 
** Scotch  cannel  coal  produces   -.t.« 19,890 

Lancashire  Wigan  coal 19,608 

Yorkshire  caimel  coal  (Wakefield) 18,800 

Stafibrdshire  cool, 

Firstyariety * 9,748 

Second  yariety   10,223 

Third  yariety 10,866 

Fourth  yariety    9,706 

Gloacestershirt  coal, 
Fif St  yariety  (Forest  of  Dean,  High  Dolph)    •  •  16,684 

Second  yanety  (Low  Delph)    12,852 

Third  yariety  (Middle  Delph)  •  • 12^006 

Newcastle  coaJ, 

First  yariety  (Hartley) 16,120 

Second  yanety  (Cowper's  High  Main)  .•••••••  16,876 

Third  yariety  (Tanfield  Moor) 16,920 

Fourth  yariety  (Pontops) 16,112" 

^^  Second  elan  of  Coals, — Those  which  contain  a  less  proportion 
oX  bitumen,  and  more  charcoal,  comprehend  the  yarieties  of  the 
second  class. 

^'  Coals  of  the  second  class  do  not  bum  with  so  bright  a  flame 
as  the  former.  The  flame  of  these  coals  is  of  a  yellowish  tinge. 
After  lying  some  time  on  the  fire,  they  become  soft  and  swell : 
they  then  cdke^  and  produce  tubercles,  from  whence  issue  small 
jets  of  flame.  When  coals  of  this  kind  are  burnt  in  an  open 
grate,  the  passage  of  the  air  through  them  is  preyented  by  the 
top  of  the  fiM'e  caking  and  closely  adhering.  The  consequence 
which  follows  is  this :  the  lower  part  of  the  coal  contained  in  the 
grate  is  consumed,  and  leayes  a  hollow,  whence,  if  the  upper 
part  were  not  occasionally  broken,  the  fire  would  go  out.  These 
coals  produce  a  smaller  proportion  of  ashes  than  coals  of  the 
first  class.  They  are  of  a  greyish  or  reddish  colour,  according 
to  the  quality  of  the  earthy  parts  of  which  the  coal  may  be  con- 
stituted. They  produce  hard  grey  cinders,  which,  being  burnt 
oyer  again  with  fresh  'coals,  produce  a  yery  strong  heat.  The 
colour  of  the  flame  produced  from  this  class  of  coal,  is  not  so 
white  and  brilliant  as  that  emitted  by  cannel-coal,  and  those  of 
similar  properties ;  and  that  portion  of  it  which  is  giyen  out, 
after  the  bitumen  it  contains  is  disengaged,  is  of  a  pale  blue 
colour.  The  gas  which  they  produce,  during  this  part  of  tho 
process  of  combustion,  is  a  mixture  of  oxide  of  carbon,  hydrogen, 
and  carbonic  Acid,  The  coke  produced  from  this  class  of  ooal, 
during  the  process  of  generating  gas  therefrom,  when  carboniza- 
tion is  properly  carried  on,  is  well  adapted  for  domestic  and 
culinary  purposes;  and  when  such  coal  is  manufactured  into 
coke  in  the  ordinary  way,  it  is  calculated  to  be  used  in  the  fur- 
naces of  iron-founders,  and  for  other  metallurgical  operations. 
Coals  of  this  class  are,  in  the  market,  denominated  Hronff  Inermn^ 
eoali.  The  coals  which  may  be  named  under  it,  are  Bewicke  and 
Crastor*s  Wallsend,   Bewicko's  Wallsend,  RusseFs  WaHsend 
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Belhi  Wallsend  Brown's  Wallscmd,  Wear's  Wallsend,  Mannr 
WaUsend,  Welluyton  Main,  Temple  Main,  Heaton  Main.  Kii- 
im^orth  Main,  Headawortb,  Hepbnrn  Seam,  Button  Seam,  vnd 
Mesbam.  Smiths  prefer  the  smaller  kind  of  this  class  of  coab 
before  any  other,  in  consequence  of  its  affording  the  greatest 
neat,  the  best  cinders,  and  standing  a  strong  blast  Swansea 
eotJs  may  be  considered  as  belonging  to  this  class.  Some  of  the 
varieties  contain  pyrites,  others  thin  layers  of  Ume-stone  and 
fciiclls ;  these  are  found  amongst  the  ashes  they  afford  as  slates 
and  stones.  When  submitted  to  distillation,  a  greater  heat  is 
required  than  is  necessary  for  decomposing  coals  of  the  first 
class ;  but  the  gas  which  they  afford  is  easily  purified,  and  is  gc- 
nerally  better  adapted  for  use  than  that  obtained  from  coals  of  the 
first  class.  The  aoueous  fluid  which  passes  over,  during  the  pio- 
ceas,  contains  sulphate,  carbonate,  and  hydrosulpbnret  of  ammo- 
ma.  When  coals  of  this  kind  are  mixed  with  those  of  the  first 
class,  m  the  proportion  of  two-thirds  of  the  former  with  one-third 
of  the  latter,  an  excellent  fuel  is  thereby  formed ;  and  if,  in  mak- 
ing the  tmxture,  the  proportion  of  coals  of  the  first  class  be 
increased,  the  fuel  wiU  be  more  easily  managed,  and  will  bum 
Witt  greater  cheerfulness  ;  but  then  its  durabiUty  will  decrease  in 
a  like  proportion. 

N^cSSeToaT""  Cu,U:JX,of  O^. 

First  variety  (Russell's  Wallsend) 16,876 

Second  variety  (Bewick  and  Craistcr's  Walls- 
and)   , jg  ^j 

Third  variety  (Heaton  Main)  16876 

Fourth  variety  (Killingsworth  Main) 15,312 

Fifth  vanety  (Benton  Main)    14,812 

Sixth  variety  (Brown's  Wallsend) 13,600 

Seventh  variety  (Manor  Main)    12,648 

fighUi  variety  (Bleyth) 12,096 

Winth  vanety  (Burdon  Main) 13,608 

Tenth  variety  (Wear's  Wallsend) 14,112 

Eleventh  variety  (Eden  Main) 9  eoo 

Twelfth  variety  (Primrose  Main) 8)348 

KfSrf**^^  ^  CW».— The  third  class  are  such  as  contain  very 

l^mM«;?°*?i  5?^  "®  *^^*®^y  composed  of  charooal,  chemically 
combined  with  different  earths. 

AAm*^!*^^-  ^^  ****■  require  a  very  high  temperature  to  brin^ 
A^?.!f™  J9"5^" '  ^'^y  ^^  °^*  *>«™  till  wholly  ignited;  and 
«J??W  •'i^*^''''*''^'^^  P^^'*^^  »  ^^'•y  w-^ak  flLie;  others 
HW  itL^'t-^u^.""*  nor  smoke,  and  merely  produce  a  red  heat 
lixe  that  which  IS  generated  by  charcoal,  when  under  combustion, 
iney  contain  a  very  considerable  portion  of  charcoal ;   they  v^s^- 

^"^  l^^^^^l  ^"?°?ty  ^^  *»*"««»  t«t  these  are  gencrallv  very 
1„  V'*  ^"®^  distilled  in  close  vessels,  they  do  not  produce 
much  tar  ;  and  that  portion  which  is  disengaged,  comes  over  in 
\\^  '  ^A^  resembling  melted  pitch.  Under  that  process,  they 
aiso  yieia  a  gaseous  fluid  composed  of  gaseous  oxide  of  carbott 


*9SPAmATION    OF   GASB8*  SM9 

bjdrogen  gUy'and  a  considerable  portion  of  snipharelted  bydro- 
l^n.  Considering  tbe  nature  of  tbe  different  rarieties  of  this  class 
of  coals,  it  can  bardly  be  expected,  tbat  it  would  be  profitable  to 
use  tltcm  for  generating  coal  gas.  Tbe  Kilkenny,  Welsb,  and 
Stono  coal,  are  Tarieties  forming  this  class. 

One  ChaUnm  conUAu  Cubic  feet  ef  Qn» 

Welch  coal. 
First  Tariety,  from  Tramsaren,  near  Kidwelly  •  •  2,116 
Second  Tariety,  from  the  yard  Tcin  at  the  same 

place    1,666 

Third  variety,  from  Blenew,  near  Llandillo  •  •  •  •  1,416 
Fonrth  variety,  from  Rhos,  near  Ponty  Barren-  •  1,272 

Fifth  variety,  from  the  vale  of  Gwendrath 1,202 

Sixth  variety,  from  ditto  • 1,486 

Mr.  Brande  states  that  the  produce  of  one  chaldron  of  good 
eoals,  will  be, 

£,  s.  </. 

In  coke,  !{  chaldron,  at  31t.  118    9 

In  tar,  12  gallons,  at  lOr/.    0  10    O 

Ammoniacal  liquor,  18  gallons,  at  6tf. 0    9    0 

Gas,  20,000  feet,  at  1/.  for  1,1252  feet 16    2    3 

^.19    0    0 

By  Mr.  Clegg*s  improvements  in  the  production  of  gas,  25,000 
cubic  feet  are  generated  from  one  chaldron  of  Wallsend  Coals, 
without  the  formation,  either  of  tar  or  ammoniacal  liquor,  being 
15,0U>  cubic  feet  more  than  was  formeily  produced.  Tbe  coal  is 
introduced,  hj  a  mechanical  process,  in  strata  not  exceeding  ball 
an  inch  in  thickness.  In  this  way,  the  retorts  are  kept  at  an 
uniform  heat,  and  the  coal  is  completely  and  rapidly  decomposed^ 
so  that  the  whole  of  the  hydrogen  combines  with  the  charcoal, 
« constituting  defiant  gas  ;  and  tlie  matter  which  usually  escaped 
in  the  form  of  tar  and  ammoniacal  liquor  is  perfectly  decomposed. 
The  expense  of  producing  50.000  cubic  feet  of  gas  in  twenty-four 
hours  on  tbe  old  plan  is  3,817/.,  upon  tbe  new  plan  1,123/. ;  and  the 
expense  of  producing  an  e^ual  quantity  of  light  from  oil  19,010/. 

If  the  tar  which  is  obtamed  from  the  distillation  of  coal  for 
gas-light  be  made  into  a  paste  with  saw-dust,  and  put  into  the 
retort,  it  will  yield  gas  in  greater  abundance  tiian  the  best  coal, 
and  of  an  excellent  quality. 

Messrs.  Taylor  and  Martineau  are  in  the  habit  of  constructing 
apparatus  for  the  production  of  gas  for  illumination  from  oil.  A 
very  handsome  and  convenient  apparatus  of  this  sort  has  been 
erected  m  the  laboratory  of  the  Apothecaries^  Company,  Black- 
friars,  London. 

For  the  purification  of  coal  gas  from  sulphur  and  other  sub- 
stances by  which  it  is  apt  to  become  contaminated,  various 
methods  have  been  tried  and  adopted.  AU  these  methods  depend 
upon  the  afiinity  which  exists  between  the  sulphur,  &c.  and 
those  substances  used  in  the  purification.  The  first  of  these  in« 
.vantions  which  we  shall  notice,  is  that  of  Mr.  Palmer. 
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of  the  gu  descends  again  fhrough  the  stratom  of  lime  into  the 
second  lower  compartment,  and  from  thence  rises  agaih  through 
the  purifying  stratum  into  the  second  upper  compartment  and  so 
on ;  ascending  and  descending  through  strata  of  lime  until  it 
reaches  the  last  chamber,  having,  by  this  operation,  become  puri- 
fied, whence  by  a  pipe  it  is  conveyed  into  the  gas-holder. 

'*  The  apparatus  above  alluded  to,  consists  of  a  long  box,  hav- 
ing several  partitions ;  and  at  each  end  of  the  box  on  the  ootdde, 
is  attached  a  cylindrical  roller,  over  which  is  extended  an  endless 
web,  or  band,  made  of  wire  gauze  :  this  endless  web  lies  upon,  and 
covers  the  top  of  the  box  lengthwise,  passing  under  it ;  and  upon 
its  upper  side  over  the  box  is  distributed  the  layer  or  stratum 
of  the  above  purifying  compound. 

^  Thifc  apparatus  is  inclosed  within  another  box  or  case,  in  the 
upper  part  of  which  several  sliders  are  placed,  which  shut  down 
close  upon  the  wire  gauze,  at  jparts  intervening  between  the  par- 
titions of  the  box  below ;  forming  the  upper  compartments  above 
alluded  to :  between  this  and  the  lower  compartments,  the  stra- 
tum or  layer  of  lime,  &c.  is  extended  upon  the  wire  gauze. 

''  There  are  also  roller  brushes  under  the  wire  gauze  web,  to 
cleanse  it  from.anv  coagulated  portions/  of  the  lime  which  may 
possibly  adhere  after  the  saturated  stratum  has  been  removed/' 

ccccxcit. 
Pho8Phueett£j>  Htdrogex  Gas. 

Put  into  a  small  retort  half  a  dram  of  Phosphorw* 
in  small  pieces,  and  a  dram  of  Zinc  Filings.  Pour  over 
these,  S  drams  of  Sulphuric  Acid  diluted  with  6  drams 
of  Water.  Put  the  beak  of  the  retort  under  a  bell-glass 
in  a  Pneumatic  trough :  Phosphuretted  Hydrogen  Gas 
ascending  will  displace  the  Water,  and  fill  the  glass.  Se- 
veral glasses  may  be  filled  from  this  quantity :  one  of 
these  glasses  should  have  a  stop-cock,  by  which  bladders 
may  be  filled,  or  by  which  it  may  be  allowed  to  issue  for 
combustion  in  Atmospheric  air.  In  this  experiment,  the 
Zinc  and  Acid  decompose  the  water,  whose  Hydrogen 
being  set  free,  combines  with  the  Phosphorus,  and  both 
are  evolved  in  the  g^aseous  form. 

Olservatunu,  The  preparation  of  this  gas  may  be  varied  by  putting 
6  grains  of  phosphorus,  cut  small,  and  10  grains  of  sine  filings 
into  a  iD^e-glass,  and  by  pouring  over  them  half  a  dram  of  sul- 
phuric acid  diluted  by  a  dram  of  water.  Globules  of  phosphu- 
retted hydrogen  gas  will  ascend  to  the  surface,  and  will  inflame 
as  soon  as  they  come  in  contact  with  the  air. 

This  experiment  may  be  varied  by  holding  the  beak  of  the  retort 
in  a  perpendicular  position,  and  allowing  the  gas  to  ascend  and 
combine  witk  the  atmospheric  air.    In  doing  this,  a  continued 
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Stream  of  fire  will  be  seen  to  issue  from  the  liquid  below.  This 
is  an  interesting^  experiment.  To  prevent  inconvenience,  the 
retort  may  be  placed  in  a  basin,  in  an  upright  position,  and  the 
ingredients  may  tiius  be  poured  in. 

A  still  further  variation  in  the  mode  of  combination  between 
phosphorus  and  hydrogen,  is  as  follows : — 

Prepare  a  jar  of  hydrogen  gas  over  mercury,  by  tlie  decomposi- 
tion of  water  by  sulphuric  acid  and  iron  filings.  Pass  two  or 
three  small  bits  of  phosphorus  up  through  the  mercuty,  that  they 
may  remain  in  contact  with  the  hydrogen  gas.  In  the  course  of 
ten  or  twelve  hours  tiie  combination  will  be  complete. 

CGCCXCT. 
SlLICATSD    FlUOSIC   GaS* 

Palverise  an  ounce  of  Fluate  of  Lime  (Fluor  Spar\  and 
balf  an  ounce  of  Glass ;  put  tbese  into  an  eartnen  or 
glass  retort,  and  pour  over  them  an  ounce  of  Snlpburic 
Acid  :  receive  the  Gas  in  glass  jars  over  Mercury. — ^Water 
absorbs  so  much  of  this  Gas,  tnat  it  can  hardly  be  col- 
lected over  it— This  Gas  being  already  saturated  with 
Silex  from  the  povrdered  Glass,  has  no  action  on  any 
^asB  vessels  which  may  receive  it,  so  that  it  may  be  kept 
m  them  for  any  length  of  time. 

C-CCXCTI. 

Fluo-Bqeic  Gas. 

Put  into  a  tubulated  retort  4  drams  of  pulverised  Fluate 
of  Lime,  2  drams  of  dry  Boracic  Acid,  and  8  ounces  of 
Sulphuric  Acid ;  give  them  a  tolerable  heat :  the  Gas 
which  comes  over  will  be  the  Fluo-Boric,  which  does'  not 
act  upon  Glass,  and  may  be  condensed  (as  it  is  remark- 
ably absorbable  by  Water)  in  the  receiver,  containing  a 
few  ounces  of  Water  at  the  bottom,  and  surrounded  by 
{K>unded  Ice,  or  a  freezing  mixture :  if  the  Water  has 
absorbed  sufficient,  the  wnole  will  be  of  an  oily  con- 
sistence like  Sulphuric  Acid.  It  may  be  preserved  in  a 
stopped  bottle*  In  the  formation  of  this  substance/  the 
Sulplturic  Acid  separates  the  Lime  from  its  combination, 
forming  Sulphate  of  Lime :  the  two  Acids  accordingly 
combine  together,  and  are  driven  off  by  the  heat  in  a 
state  of  Gas. 
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CCCCXCVII. 

CHLORin  Gas 
D0i8  fM  support  Animal  life. 

Pboe  tt  Bieuiie  or  otb^  imtll  animd,  under  a  jir  of 
Chkrine  gas ;  or  drc^  it  into  one  fmm  tht  apeiture  at  tbe 
topttf  a  jior  filled  with  it.    The  amaiil  wiH  iiMtaady  expire.^ 

COOCKCYin. 

Hn>ao0EK  Gas 

Doe$  not  support  AnifMd  lAfk. 

Immerse  a  mouse  or  suudl  Inrd  in  a  jar  of  Hydrogen  gas ; 
the  animal  will  instantly  die  from  suffocation,  and  the  want 
of  its  regular  respirable  nourishment 

Observation,    It  has  been  found,  that  if  a  person  speaks  immediatelj 
atler  breathing  hydrog^  gas,  Ms  voice  for  a  few  tnomifnts  snflVrs  ft 
thh 


shunj^e,  "but  thife  sOdn  goes 

ccfccxctx. 

NiTROGEV  Gas 

Doe9  Jiot  support  Animai  Lift. 

Xf  a  mouse  or  sparrow  be  dropped  into  a  jar  df  Nitrogen 
gttt,  it  wQlfall  down  exhausted,  and  gaspnijf  fbr  breath:-^ 
eitmction  of  life  will  immediately  follow. 

o. 

NtTftOvrs  OxiM:  Cra« 

I}oes  noi  long  support  jlnimat  Lift, 

F^pare  a  jar  of  thb  gas,  and  immerse  in  it  a  mouse  or 
other  small  animal ;  at  first  it  will  appear  lively,  but  after- 
wards very  uneasy  and  languishing,  and  life  will  quickly  be- 
oome  extmct 

*  It  is  hoped  that  some  of  the  following  experiments  will  not  be  re- 
peated through  mere  waotoiuieis. 
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BsiTSUCTlON  OF  AnIMAL  LlFB  BY  SULPHITROUS  AciD  6a9. 

If  a  mouse  or  other  small  animal  be  immersed  in  a  jar  of 
Sulphurous  Add  Gas,  it  will  instantly  expire.  There  are  few 
gases  more  deleterious  to  animal  life  than  this^  and  too 
much  care  cannot  be  taken  not  to  breathe  an  atmosphere 
charged  with  it  even  in  a  small  degree. 

ObtervaiioTU.  When  the  smell  of  sulphur  prcrails  in  a  rdom  from  the 
barniDg  of  pyrites  (sulphuret  of  iron),  coke,  &c.;  this  is  nothing  less 
than  tl^  sulphur  combined  with  the  oxygen  of  the  atmosphere,  formine 
m^hurous  acid  gas.  Jn  such  cases,  it  is  proper  to  open  the  door  and 
windows,  or  to  leave  the  room.  A  burning  sulphur  match  emits  sul- 
phurous acidgas ;  and  if  by  accident,  one  of  uiese  be  held  under  the  nose, 
a  sense  of  sufroeation  will  be  felt. 

DII. 
iNABfLITY  OF  CaEBONIC  AcID  GaS 

To  syppori  Ammal  Existcfice. 

» 

If  a  mouse  be  drof^d  into  a  jar  containing  Carbonic  Acid 
gnSy  it  will  expire  in  two  or  three  seconds.  In  this  way  But- 
terflies, &c.  may  be  preserved  for  Cabinets. 

Obmrvations,  Carbonic  acid  gas  is  the  choke-damp  of  mines.  It  is 
that  gas  which  escapes  during  the  fermentation  of  porter,  &c.  and  men 
who  aave  held  thair  noses  to  the  bung  hole  of  casks  whilst  this  pro- 
oesi  has  been  gobig  oo,  have  been  known  to  fall  dead  from  suffocation,  or 
firooi  the  passage  of  a  portion  of  the  gas  into  the  lungs.  It  is  also  that 
4cleterioii8  gas  called  charccaljumep,  which,  unfortunately,  so  many  ar- 
tiaans  and  manufacturers  are  condemned  to  inhale,  by  burning  charcoal 
fins  ia  dose  workshops.  Nothing  can  be  more  evident  than  that  carbo- 
nic add  ^  will  be  generated  when  charcoal  is  burnt  in  common  air,  from 
whence  it  has  a  continued  supply  of  oxygen.  It  is  not  the  hard  work 
of  the  manufacturer  that  destroTS  his  constitution,  at  a  time  when  he 
should  be  most  robust  and  healtny ;  but  the  respiration  of  foul  air,  with 
scadty  and  perhaps  bad  nourishment. .  Even  within  a  few  weeks,  the 
newspapers  relate  that  two  female  servants  in  Hertfordshire,  having 
incautiously  placed  in  their  bed-room,  a  Jarge  brazier  containing  lighted 
charcoal,  were  next  morning  found  dead  in  bed !  I 

To  obviate  the  respiration  of  carbonic  aclA  gas,  if  charcoal  fires  must 
•ke  used,  we  would  suggest,  in  addition  to  other  methods  of  ventilation 
and  purification  of  the  air,  the  absorption  of  this  gas  l>y  lime  water 
pouM  into  shallow  vessels.  These  should  remauj  on  the  floor  of  the 
wodtshopy  and  the  lime  water  should  be  daily  changed.  The  pure  lime 
will  absorb  the  gas,  and  be  converted  into  carbonate  of  lime. 

This  gas,  from  its  gravitv,  sinks  in  the  atmosphere;  henoe  it  is  gene- 
rallf  found  at  the  bottom  of  old  wells,  &c.  &c.  and  may  be  known  to 
exist  hi  them«  by  the  extinction  of  a  lighted  candle.  The  Grotto  of 
D(^  in  Italy,  has  Its  name  from  the  practice  of  putting  dogs  into  it,  who 
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immediately  fall  down  from  suffocation.  They  are  afterwards  recovered 
by  immenion  in  cold  water,  and  answer  the  same  purpose  for  the  gr^i- 
JUation  of  the  next  company  of  risitors.  The  carbonic  acid  gas  in  this 
cavern  will  not  have  the  same  effect  upon  man,  because  from  its 
frraFity  it  keeps  its  station  at  the  bottom*  reaching  no  higher  than 
the  knee  ;  the  rest  being  occupied  by  common  air  i  consequently  it  will 
hare  that  aflect  upon  the  respiration  of  a  dog  or  other  snudl  animal*  that 
it  cannot  ha^e  on  a  human  being. 

Dili. 

NiTBouB  Gas 

Does  not  support  Animal  Life, 

Confine  a  mouse  or  other  small  animal  in  a  jar  of  Nitrous 
Gas :  life  will  immediately  become  extinct 

DIV. 

Atmospheric  Aia 

Supports  Aiiimal  Life^  ofdy  while  it  cofitains  Oxygen. 

Immerse  a  mouse  in  a  jar  of  Atmospheric  Air ;  it  will  at 
first  give  no  signs  of  uneasiness ;  but  as  its  respiration  pro- 
ceedsy  and  the  Oxygen  is  consumed,  (the  Atmospheric  Air 
in  the  glass  being  loaded  with  Carbonic  Acid  Gas  from 
the  lungs ;)  the  animal  will  gradually  become  faint,  and  if 
kept  in  it  much  longer^  wiU  die. 

Observations.  It  is  well  known,  from  the  mutual  respiration  of  plants 
and  animals,  and  from  other  causes,  that  the  wholesome  mialities  of  the 
atmosphere  are  kept  up  by  the  oxygen  and  nitrogen,  which  are  its  com- 
ponent parts,  being  in  due  ptoportion.  If  the  atmosphere  were  composed 
of  nitrogen  alone,  no  animal  (according  to  the  present  construction  of 
Its  body)  could  live  in  it  for  an  instant.  On  the  contrary,  if  oxygen  alone 
composed  the  atmosphere,  animals  would  very  shortly  die  from  its  effect 
upon  the  blood,  hi  causing  a  hurried  respiration,  and  quickening  the 
pulse.  But  by  a  [)roper  combination  of  ^  parts  of  oxygen  with  78  of 
nitrogen^  the  atmosphere  is  adapted  fbr  re8pii:alion. 

DV. 

Oxygen  Gas  ' 
Is  the  best  Supporter  of  Animal  lAfe. 

Let  two  jars  be  placed  on  a  table ;  the  one  oontaininff 
Oxygen  gas,  and  the  other  pure  Atmospheric  Air.  Into  eacH 
of  tnese,  let  a  mouse  be  dropped.     The  animal  immersed  in  J 

the  Oxygen  will  live  four  times  as  long  as  that  in  the  jar  of 
Atmospheric  Air. 

Observation.    The  cause  of  this  phenomenon  is,  that  as  the  atmospheric 
.air  contains  nitrogen  gas  as  well  as  oxygen,  it  cannot  answer  the  puipose 
of  respiration  so  long  as  an  equal  volume  of  pure  oxygeiu 
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DVI. 

OxTGBN  Gas 
Causes  ihe  red  Colour  ofiKe  Blood. 

Withdraw  quickly  the  cork  of  a  phial  containiDe  Oxyeen 
^at)  and  pour  into  it  8  or  4  drams  of  renous  blooa  ;  cork  it 
i^rain  quickly,  and  shake  the  phial.  The  blood  will  now 
become  of  a  vermillion  hue,  and  like  that  drawn  from  an 
artery.  A  similar  effect  will  take  place  if  venous  blood  is 
thrown  up  by  means  of  a  warm  syringe  into  a  jar  of  Oxygen 
Gas  placed  over  Mercury.  These  experiments  correspond 
with  the  theory  of  the  oxygenation  of  the  blood  of  animals,  by 
decomposition  of  the  Atmospheric  Air  inhaled  by  the  lungs. 

DVII. 
FlTETHBB  PaOOF  THAT  OxTCSN  GaS 

Causes  ihe  red  Colour  of  the  Blood. 

Procure  some  dark  coloured  blood,  and  place  a  deep  saucw 
containing  it,  on  water  or  mercury  in  a  pneumatic  trough ; 
and  invert  a  jar  over  it.  Leave  the  whole  undisturbed  until 
the  surface  is  perfectly  red,  from  the  decomposition  of  the 
Atmospheric  Air  in  the  jar.  Now  withdraw  tne  cork  at  the 
top,  and  immerse  a  lighted  taper ;  the  flame  will  be  very 
quickly  extinguished,  dwing  to  the  absence  of  Oxygen,  or  any 
other  supporter  of  combustion:  nothing  but  Nitrogen  and 
Carbonic  Add  Gas  remaining  in  the  jar. 

Observations.  If  inBtead  of  atmospheric  air,  ajar  of  oxygen  gas  be 
quickly  inverted  over  the  saucer,  in  a  mercurial  trough,  the  vermillion 
aue  will  be  sooner  acquired  by  the  blood,  and  the  loss  of  oxygen  (ocoa« 
abned  by  itt  absorption  ordecomtiosilion  by  the  blood)  will  be  replaced 
by  the  ascent  of  the  mercury  in  tne  jar.  If,  on  the  contrary,  arterial 
blood  be  exposed  in  a  similar  way  to  the  action  of  confined  carbonic  add, 
its  red  colour  will  be  changed  to  that  of  venous  blood  (purple).  It 
would  be  perhaps  worth  trying  what  effect  other  gases  would  hare  on 
arterial  blood,  by  a  similar  exposure. 

The  colour  of  blood  has  been  generally  supposed  to  depend  on  iron 
but  some  experiments  by  Vauquelin  have  demonstrated  the  erroneous 
nature  of  this  opinion,  and  have  proved,  that  a  colouring  matter  may  be 
drawn  from  the  blood,  in  which  the  most  delicatn  test  cannot  discover 
the  smallest  trace  of  iron.  The  blood,  according  to  Vauquelin's  experi- 
ments, is  composed  of  albumen ;  fibrine ;  colouring  matter ;  and  a  fat 
and  mild  oil.  The  constant  presence  of  the  latter  of  these,  however,  in 
Che  blood  of  man,  requires  the  authority  of  further  experiments. 

Although  oxygen  seems  in  general  to  be  absolutely  necessary  to  pre- 
serve vitality ;  it  is  stated  by  M.  Biot,  that  the  insects  called  Blaps  and  ' 
Tenebrions,  may  be  left  in  the  rarest  vacuum  that  can  be  made  by  an  air 
pump,  for  several  days,  without  appearing  to  suffer  any  inconvenience* 
Oxygen  gas  has  been  used  with  great  advantage  in  cases  of  suspendet^. 
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animation  firom  drowning,  &c;  alto  for  the  cure  of  aome  nenrous  <&• 
orderf ,  &c.  There  is  an  apparatus  for  the  administration  of  tliis  m, 
which  may  in  any  quantity  oe  mixed  with  common  air^  and  inhalea  by 
the  patient.  When  breathed,  the  pulae  becomes  considerably  accel^ 
ratMl. 

Dr.  Siliman's  American  Journal  of  Science  contains  the  followhig  case 
of  respiration  of  oxyren  gas.  A  young  lady,  apparently  In  the  last 
stages  of  decline,  ana  supposed  to  be  affected  vrith  hydrothorax,  was 
pronounced  beyond  tlie  reach  of  ordinary  medical  aid.  It  was  deter* 
mmed  to  administer  oxygen  gas.  The  gas  was  obtained  from  nitrate  of 
potass  (saltpetre),  not  because  it  was  the  best  process,  but  because  it 
could  be  obtained  in  the  place,  and  because  a  common  fire  would 
serre  for  its  extrication.  The  gas  obtained  had,  of  course,  a  rariable 
mixture  of  mtrogen  or  azote,  and  probably,  on  an  ayerage,  might  not 
be  purer  than  neariy  the  leirersed  proportions  of  the  atmosphere ;  that 
is,  seventy  to  eighty  per  cent,  of  oxygen  to  twenty  or  thirty  of  nitrogen; 
and  it  is  worthy  of  observation,  whether  this  circumstance  might  not 
hare  influenced  the  result  Contrary  to  expectation,  the  gas  was  skil- 
fully prepared  and  perseveringly  used.  From  the  first,  the  difficulty 
of  breathing,  and  other  oppressive  afTt^ctions,  were  relieved:  the 
young  lady  grew  rapidly  better ;  and  in  a  few  weeks  entirely  recovered 
her  health* 

DVIII. 

Carbonic  Acid  Gas  evolvrd  from  the  Ltrnot 

In  Respiration. 

If  a  person  breathes  repeatedly  into  a  phial,  or  other  res- 
sel  containing  pure  Lime-water;  the  clear  liquid  will  become 
quite  turbid.  This  is  caused  by  the  conioination  of  the 
pure  Lime  with  the  Carbonic  Acid  proceeding  from  the 
Lungs  during  each  expiration.  The  Milky  appearance  is 
owing  to  the  insolubility  of  the  Carbonate  of  Lime. 

Oburvaiion.  The  expiration'  of  carbonic  add  gas  from  the  lunn  is 
owing  to  a  decomposition  which  the  atmospheric  air  undcxgoes,  wmlst 
acthig  on  the  blood.  The  blood  returning  by  the  veins  horn  all  parts 
of  the  body^is  loaded  with  carbonaceous  matter,  and  is  oonsequenUy  cdf 
a  jmrpU  colour.  The  oxygen  of  the  common  air,  comlnniiig  with  the 
carbon,  forms  carbonic  acid,  which  flies  off,  and  from  iu  specific  gn- 
vity  descends  towards  the  earth,  llie  blood  is  acoordmgly  changed  to 
a  irermitftM  colour,  and  is  ready  for  fresh  emission  by  the  contractile 
power  of  the  heart.  Meantime,  the  nitrogen  of  the  common  air  m* 
baled  is  set  free,  and  will  be  exhaled  with  the  carbonic  acid  ns.  The 
nitrogen  gas  bein^  lighter  than  either  atmospheric  air  or  carbonic  add 
gas,  ascends,  whilst  the  latter  descends,  thus  makh^  room  for  a  fresh 
inspiration  of  atmospheric  air,  which  enters  between  the  two  currentt 
of  the  before  mentioned  gases. 

DIX. 

Intoxicating  Effects  of  Nitrous  Oxide  Gas. 

Fill  a  bladder,  havinsr  a  tube  and  stop-cock,  with  this  gas. 
If  the  mouth  be  applied  to  the  tube  after  the  expiration  of 


as  mueh  air  fioin  tha  hmgi  aa  pomble ;  and  thU  gas  be  ra- 
I)eatedly  inbalad  instead ;  a  straagp  but  very  pleasant  saosa- 
tion  vfiil  pervade  the  whole  boAj :  this  wiJi  be  accompanied 
hj  wannoi  al  tha  chaa^  and  giddiness.  The  eyes  a£  the 
person  who  has  inhaled  it»  wiU  rol(  about  wildly,  tand  he  wUl 
nare  eTery  symptom  of  intoxication :  still  this  intoxication 
will  be  different  from  that  produced  by  ardent  spirits.  For 
ihe  nporinieiUalist  will|  as  it  were,  be  so  much  elated,  as  to 
^ye  way  to  all  manner  of  extravagant  and  violent  actions 
Md  ^estvures;  such  as  running,  leiming,  wrestling,  Undng, 
dancing,  reciting,  whooping  and  noltoaing. 

OhervaHon.  It  is  rather  singular  that  many  have  evinced  at  this 
time,  what  were  their  general  propensities  at  others.  Some,  for  Id- 
stanoe,  will  recite  plays,  whilst  others  are  ready  to  knock  the  bv-standers 
down.  The  experiment  of  inhaliag  this  gas,  should  be  performed  in 
a  field,  or  in  a  large  room,  without  furniture,  that  nothing  may  im* 
pede  die  extravagant  motions  of  the  pro  iempm'e  madman. 

DX. 

EvFseTs  or  Caebokic  Oxide  ok  Rbspibatiok. 

Professor  Hijsins  of  Dublin  wishing  to  compare  the  effects 
of  Carbonic  Oxme  with  those  of  the  ^^ltrous  Oxide,  by  inspi- 
ration, procured  some  for  that  purpose.  Havine  exhausted 
his  lungs  of  Atmospheric  Air,  he  made  three  or  four  deep  in- 
spirations of  the  gas.  The  effects  were  an  inconoeiTaUy 
sudden  depriTation  of  sense  and  volition.  He  fell  supine 
and  motionless  on  the  floor,  and  continued  in  a  state  of  total 
insensibility  for  nearly  half  an  hour,  almost  lifeless; 
pulsation  being  nearly  extinct.  Several  medical  gentlemen 
oeing  present,  to  witness  the  experiment,  various  means  were 
used  for  his  restoration,  but  without  success.  At  last,  the 
introduction  of  Oxygen  Gas  by  compresnon  into  the  lungs, 
was  suggested.  A  very  rapid  return  of  animation  ensued, 
though  accompanied  oy  convulsive  agitations,  excessive 
headache,  and  quick  irregular  pulsation  ;  and  for  some  time 
af^rwards,  total  blindness,  extreme  sickness,  and  vertigo, 
with  alternations  of  heat  and  shivering  cold,  were  painfully 
experienced.  This  state  was  succe^ed  by  an  unconquer- 
able propensity  to  sleep,  which  was  broken  and  feverish. 
An  emetic  of  tartarized  antimony  finally  removed  those  alarm* 
ing  s]rmptoms,  and  the  only  unpleasant  effects  felt  on  the 
ensuing  day,  were  those  occasioned  by  the  fall.  In  the  con- 
fusion, the  quantity  of  gas  respired,  or  the  change  it  under^ 
went   in   the  lungs,  was  tinobserved.     And  although  tlai, 
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experiment  is  too  hazardous  fix*  repetition,  still  it  is  a  proof 
of  the  efficac^jT  of  oxygen  gas,  which  maj  arise  in  cases  of 
suspended  animation  proceeding  from  choke  damp,  &c  &c. 
&c.  Another  gentleman  had  respired  the  gas  a  few  mi- 
nutes previous  to  Prof.  Higgins,  and  suffered  much  from 
the  attempt 

DXI. 

Extinction  of  Life  bt  Caeburetted  Htdeogen  Gas. 

Prepare  a  jar  of  Carburetted  Hydrogen  Gras,  and  immerse 
in  it  a  mouse  or  other  small  animal :  ufe  will  immediately 
beeome  extinct. 


ij 


(    Ml    ) 


CHAPTER  XII. 


EXPERIMENTS  ON  COMBUSTION. 


GxKERAL  Observations. 


vyOMBUSTION  is  the  decomposition  of  a  body  at  an  ele- 
vated temperature,  with  theevolution  of  Light  and  Heat  Some 
suppose  Combustion  to  be  the  eflTect  of  a  certain  de^*ee  of 
motion  of  the  particles  of  Combustible  bodies ;  ana  diat 
Flame  is  merely  a  transparency,  or  luminosity,  of  these  parti- 
cles when  they  are  thrown  to  certain  distances  with  consider- 
able velocity. 

The  generally  received  theoiy  of  Combustion  is,  (consi- 
dering Heat  and  Light  to  be  bodies  in  themselves,)  that  the 
Oxygen  Gas  of  the  Atmosphere  consists  of  Oxygen  and 
Heat;  and  the  Hydrogen  and  Carbon  of  Combustibles, 
(such  as  Coals,  Wood,  Oil,  and  Spirits,)  consist  of  certain 
bases,  or  radicals,  with  Light:  tliat,  in  common  cases  of 
Combustion,  Decomposition  of  both  takes  place ;  the  result 
of  which  is,  that  the  Oxygen,  or  base  of  the  Gas,  combines 
with  the  base  of  the  combustible,  ti)  form  an  Oxide,  or  the 
ashes ;  whilst  the  Caloric  of  the  Gas,  and  the  light  of  the 
combustible,  are  evolved  in  the  state  of  flame. 

The  latter  Theory  is  considerably  strengthened  by  the 
well-known  Chemical  Law,  that  in  most  cases  of  Combus- 
tion there  must  be  a  Combustible  and  Supporter  of  Com- 
bustion present.  A  Candle,  Wood,  Coals,  or  the  combus- 
tible substance,  will  not  bum  unless  common  Air,  olr  some 
other  supporter  of  Combustion  be  in  contact  with  it 

The  Supporters  at  present  known,  are  four  ^Oxygen, 
Chlorine,  Iodine,  and  Fluorine.  It  is  not  necessary  that 
these  should  be  in  a  state  of  purity ;  for  although  combined 
with  other  substances,  they  will  readily  be  mven  out  to  the 
burning  body,  if  their  affinity  for  the  latter  oe  greater  than 
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for  the  former.  Thus,  in  cominon  Combustion,  the  affinity  (or 
tendency  to  combine)  of  the  Oxygen  of  die  Atmosphere  for 
the  heated  Hydrogen  and  Carton  of  a  Candle,  is  greater 
than  for  the  Nitrogen  with  which  it  formerly  existed  in 
the  state  of  Atmospheric  Air.  There  are,  however,  many 
anomalous  causes  of  Combustioii,  (as  wiU  be  seen  by  some 
Experiments  towards  the  end  of  the  l4th  Chapter,)  in  which 
no  acknowledged  supporter  seems  to  be  present  The  act  of 
Combustion  in  these  casea^must  be  induced  by  some  cause  of 
a  different  nature  to  that  which  takes  place  in  common 
Combustion. 

Flame  is  supposed  to  be  a  hollow  film,  or  elliptical  bubble, 
filled  with  volatile  matter,  the  surface  of  which  is  formed 
where  the  vapour  unites  with  the  Oxygen  of  the  Atmosphere 
Mr.  Porret  discovered,  that  the  luminous  portion  is  sur- 
rounded by  a  Flame,  nearly  invisible,  which  produces  Heat : 
the  blue  bottom  b  caused  by  a  low  tempemtuve  Flame 
being  transparent ,  a  long  wick  merely  intercepts  the  light 
of  the  opposite  side  of  a  Candle. 

When  pure  gaseous  matter  bums,  the  light  is  very 
feeble,  the  densi^  of  flame  being  proportional  to  the 
quantity  of  solid  Charcoal,  first  deposited,  and  aft^warda 
burned.  The  flame  of  pure  HydTrogen  is  pale  blue,  and 
emits  very  little  light ;  but  if  we '  throw  into  it,  metallic 
filings,  small  pieces  of  platinum  wire,  powdered  Charcoal, 
or  any  other  solid  combustible  matter,  its  light  becomet  in- 
creased by  the  ignition  of  these  substances.  In  die  flamea 
of  Candles,  Lamps,  and  Carburetted  Hvdrog^  Gas,  the 
inflammable  dement  is  pure  Hydrogen  ;  toe  whiteness  and 
intensity  of  the  light  being  produced  by  a  quantity  <^  ig- 
nited carbonaceous  matter,  given  off  by  the  decomposition 
of  the  inflammable  matter.  The  form  of  flame  is  conioal, 
because  the  greatest  heat  is  in  the  centre  of  the  inflamma- ' 
Ue  mixture.  In  looking  atedfasdy  at  flame,  the  fart  where 
the  combustible  matter  is  volatilized  is  seen ;  and  it  anpeai« 
daakj  contrasted  with  the  part  in  which  it  begins  to  oum  ; 
that  is,  wherp  it  is  eo  mixed  with  air  as  to  become  ex- 
plotiv^  When  the  wide  becomes  clogged  with  Charcoal^ 
It  cools  the  flame,  and  prevents  a  proper  quantity  of  air 
from  mixiw  with  its  central  part;  hence  the  Chaicoal 
thrown  off  mm  the  top  of  the  flame  is  only  red  hot,  and 
modi  escapes  unconsumed. 

That  flame  may  be  extinguished  simply  by  cooling,  Sir 
H.  Davy  ingeniously  shews,  by  putlbg  a  coil  vf  cold 
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Platinum  wire  close  to  the  small  flame  of  a  spirit-lamp.  It 
goes  out  in  consequence  of  the  heat  carried  off  by  the  wire; 
which  will  not  be  the  case  if  the  wire  be  previously  heated:  or 
to  descend  to  a  more  common  illustration,  when  we  blow  out 
a  candle,  the  extinction  of  the  flame  is  produced  by  the 
cooling  power  of  the  current  of  air  projected  into  the  name, 
and  the  nottest  flames  are  least  easily  blown  out. 

Air  may  be  made  hot  enough  to  impart  a  white  heat  to 
solid  bodies,  and  yet  not  become  luminous  itself;  as  may  be 
easily  shewn,  by  holding  a  piece  of  thin  platinum  wire  over 
the  chimney  of  an  Argand  lamp,  fed  with  spirit  of  wine;  or 
even  by  the  common  expedient  of  li^tin^  a  jnece  of  paper, 
by  exposing  it  to  a  current  of  hot  air  which  rushes  out  of  a 
common  lamp«glass.  Such  being  tlie  nature  of  flame,  it  is 
further  obvious,  that,  if  we  coofit,  by  any  means,  we  must 
at  the  same  time  extinguish  it ;  and  this  is  accordingly  done, 
by  passing  it  through  the  metallic  apertures  of  fine  wire- 
gauze,  (as  in  the  case  of  Sir  Humphrey  Davy^s  Mine  Safety- 
Lamp,)  or  any  other  substance  which  has  considerable  con- 
ducting and  radiating  powers  in  regard  to  heat,  or  which,  in 
other  wordS)  is  capable  of  producing  a  ooolinjg  effect  Thus  a 
piece  of  wire^uze,  plaxred  in  the  centre  of  the  flame  c^  a 
candle,  cuts  it,  as  it  were,  in  half, — the  upper  part  being  ex- 
tinguished by  the  cooHng  power  of  the  gauze,  while  the 
bwer  part  remains  luminous,  because  it  is  of  a  temperature 
sufllinently  high. 

The  following  experiments  illustrate  the  various  pheno- 
mena of  Combustion  in  Atmospheric  air^  also  the  idative 
Combustion  of  different  substances.  We  deem  this  <nder 
necessary,  as  it  is  requisite  for  the  student  to  be  acquainted 
with  the  common  cases  of  Combustion,  previous  to  a  know- 
led^  of  the  same,  where  tlie  Supporters  are  in  a  state  of 
punty ;  he  will  thus  be  more  able  to  appreciate  the  combus 
tive  powers  of  the  pure  Supporters. 

DXII. 

A  Taper  burns  in  a  Jar  of  Atmospheric  Air, 
Only  so  long  as  thcrt  is  Oxygen  present  to  support 

Combustion. 

Fasten  a  taper  to  a  flat  piece  of  wood,  and  set  it  floaCittg 
in  a  shallow  dish  of  water :  invert  over  it  a  glass  jar.  The 
Taper  will  burn  for  a  little  time,  as  when  it  was  uncovered ; 
but  the  flame  will  soon  become  fainter,  and  at  last  will  be 
extinguished. 
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Obtervaiion.  A  mouse  iimnersed  in  the  jar  would  instantly  die,  there 
being  only  nitroffen  and  carbonic  acid  gases  in  it ;  all  the  oxygen  ha? ing 
been  consumed  By  the  combustion.  Combustion  is  kept  up  m  the  At- 
mosphere by  a  continued  supply  of  Oxygen. 

DXtit. 

Combustibility  of  Camphor. 

Apply  a  small  piece  of  Camphor  to  the  flame  of  a  candle; 
it  will  inflame,  rlace  it  in  this  state  on  water  in  a  basin. 
Here  it  will  not  only  float  and  remain  in  an  inflamed  state, 
but  will  also  appear  agitated ;  and  in  this  state  will  more  to 
and  fro  on  the  surface,  at  the  same  time  emitting  a  very  frag- 
rant smell. 

Ohicrvaiiun.  If  during  the  agitation  of  the  camphor  on  the  water,  a 
drop  of  oil  of  peppermint  be  let  fall  from  a  feather,  into  tlie  vessel,  the 
camphor  will  suadenly  stop,  as  if  arrested  by  something  peculiarly 
attractive  in  the  oil. 

DXIT. 

Combustion  of  Phosphorus. 

Place  a  piece  of  Phosphorus,  half  the  nze  of  a  pea,  on  the 
side  of  the  fire-grate,  or  on  a  warm  piece  of  iron ;  it  will 
soon  take  fire,  burning  with  a  beautiful  li^ht  blue  flame,  and 
giving  out  a  whitish  vapour,  which  is  Phosphoric  Acid,  or 
Phosphorus  combined  with  the  Oxygen  of  the  Atmosphere. 

Put  a  piece  of  Phosphorus,  of  the  size  of  two  peas,  into 
a  gallipot  more  than  half  filled  with  water;  place  the  gallip^^ 
upon  the  fire,  and  let  it  boil.  Although  Phosphorus  is 
heavier  than  water,  still  by  the  boiling  heat,  it  will  be  gra- 
dually converted  into  vapour,  which  on  ascending  to  the 
surface  will  take  fire,  exhibiting  very  beautiful  phenomena. 

Observation^  These  phenomena  may  be  accounted  for  in  another  way; 
that  is,  that  the  phosphorus,  at  an  elevated  temperature,  decomposes 
the  water,  and  unites  with  its  hydrogen,  forming  phosphuretted  hydro* 
gen  gas. 

DXV, 
BOBON  BUBNS    IN   THE   ATMOSPHBBB, 

*  Wfhen  heated  to  600'. 

Place  a  small  piece  of  Boron  on  a  fire-shovel,  and  give  it 
a  heat  between  five  and  six  hundred  degrees.  Combustion, 
with  a  beautiful  red  light,  accompanied  by  scintillations,  will 
be  the  consequence. 

Observation,  Boracic  acid  will  be  formed  by  the  union  of  this  sub- 
stance with  the  oxygen  of  the  Atmosphere. 
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DXVI. 
IaoK-FILIN68  burn  IN  THS  FlAME  OF  ▲  CaNDLE. 

Pour  Iron-filings  upon  the  Flame  of  a  Candle,  from  a 
sheet  of  paper,  about  eight  or  ten  inches  above  it :  as  they 
descend  in  the  Flame,  they  will  enter  into  a  very  vivid 
scintillating  Combustion. 

Obiervation,  The  filings  which  have  undergone  this  combuf tion,  if 
eiamined,  will  be  found  to  be  in  an  oxidised  state. 

Dxvn. 
Arsenic  burns  in  the  Atmosphere. 

Throw  two  or  three  pieces  of  metallic  Arsenic  into  a  cru- 
cible made  red  hot  in  the  fire ;  at  the  instant  of  projection, 
they  will  inflame  with  a  bluish  li^ht,  and  continue  m  that 
state  until  they  are  totally  oxidised. 

Obtervation.  This  combustion  will  be  attended  by  a  copious  emission 
of  white  fiimes^  wluch  have  a  gariic  odour ;  and  the  operator  should 
keep  at  a  distance  from  the  fire-place^  as  they  possess  noxious  qualities. 

DXVIII. 
COKBUSTIBILITY  OF   ZiNC. 

If  Zinc-filings  are  sprinkled  on  the  flame  of  a  candle, 
they  will  immediately  oum  like  so  much  saw-dust  This 
Combustion  is  very  beautiful,  for  each  grain  in  the  course 
of  inflammation,  scintillates,  and  assumes  a  luminous  starry 
form. 

Put  two  or  three  small  pieces  of  Zinc  into  a  crucible,  and 
^ve  it  a  red  heat  in  a  dear  fire.  A  vei^  lively  and  beau- 
tiful Combustion  will  now  take  place,  from  Combination 
with  the  Oxygen  of  the  air ;  and  white  fumes  will  arise  from 
the  crucible  as  it  goes  on :  these  fumes  are  the  Oxide  of 
Zinc.  It  u  only  at  a  red  heat,  that  Zinc  is  able  to  decompose 
the  air  with  any  degree  of  energy. 

A  very  pleasing  variation  will  take  place,  if  pieces  of 
Zinc  are  thrown  mto  a  red-hot  crudbie.  The  metal  will 
bum  with  very  ffreat  brilliancy. 

If  a  bar  or  Zinc  be  submitted  to  a  heat  of  25(r,'it  will 
be  rendered  malleable.  In  this  state  it  may  be  beaten  into 
thin  leaves,  by  a  flat  hammer  on  an  anvil.  If  one  of  these 
leaves  be  presented  to  the  flame  of  a  candle,  it  will  bum 
almost  like  a  sheet  of  paper.  White  fumes  of  Oxide  of 
Zinc  will  be  evolved. 
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Observation.  If  the  different  compounds  used  in  making'  fireworks^ 
contain  alMiut  one-eighth  of  zinc-filingt,  (eitcept  where  explosions  are 
required^)  ^  brilliancy  of  their  combustion  will  be  mucn  iocreasecL 
Such  fireworks  present  a  continued  stream  of  ririd  Kintiilalions. 

DXIX. 
AkTTICOMY    EBTEftS    IKTO    COICBUSTIOK    AT    A 

White  Heat. 

Melt  some  Antimony  in  a  crucible^  (the  melting  point  is 
8l0^»)  and  when  at  a  white  heat,  take  hold  of  the  crucible 
with  the  fire-tongs,  and  shake  it ;  a  very  brilliant  Combus- 
tion will  take  place,  as  the  Antimony  rapidly  absorbs  Oxy- 
gen from  the  aur. 

DXX. 

Gallic  Acid  is  Combustible. 

Place  a  few  crystals  of  Gallic  Acid  on  a  red-hot  shovel  or 
poker ;  they  will  soon  enter  into  combustion,  giving  oat  a 
yellow  flame,  and  a  very  pleasant  odour. 

nxxi. 

BoAACic  Acid  imparts  a  geebn  colour  to  thb 

Flame  cf  Alcohol. 

Put  1  dram  of  Boracic  Acid  into  a  saucer,  imd  pour  over  it 
4  drams  of  Alcohol ;  stir  them  well  together.  If  tnis  Experi- 
ment  be  perfcmned  at  night,  withdraw  the  candle  from  the 
room,  iiid  then  set  fire  to  the  Akohol  with  a  lighted  piece 
of  paper.  The  flame  will  have  a  very  beautiful  green  ap* 
peara&ee,  the  reflection  <^  which,  it  will  impart  to  the  faces. 
of  the  qiectators. 

DXXtl. 

Stboxtiak  gives  a  bbilliakt  bed  coloub  to  thr 

Flame  of  Alcohol. 

Proceed  as  m  the  last  Experiment ;  but  instead  of  the 
lonner  substance,  use  pulverised  Strontian.  The  flame*^  ill 
be  of  a  very  beautiful  and  brilliant  red  colour. 

Observation'  As  barytes,  or  its  salts,  do  not  produce  tbis  effect ; 
tike  red 'flame  of  strontian  distinguishes  it  from  iiist  «arCfa. 

Dxxm. 
MuBiATie  Of  Limb  imparts  a  red  colour  to  the 

Flamie  of  Akohol. 
Dissolve  S  drams  of  dry  Muriate  of  Lime  in  4  drams  of 


■tVlnr.  Toltali  Air  Lamp. 
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Alcohol ;  pour  tfae^eoniDOund  into  a  saucer,  and  set  fire  to  it 
by  a  fighted  paper.  It  wul  bum  'with  a  beautiful  carmiDe  flame. 

OhtmrvOtUms,  iPlate  1$,  exhibits  an  aii^lamp  constructed  by  M. 
Volta.  In  this  instrument,  faydroj^n  ^  Is  generated  from  duuted 
»||ihuric  add  and  iron  or  zinofilinfs.  It  is  then  inflamed  bj  the  esl- 
Tsnic  action  of  a  double  phite  (calkd  the  electrophorus,)  composed  of 
zioc  and  copper. 

DXXIV. 
COKBUJItlVTLtTY  OF  HlTOEOGEK  6a8. 

If  the  flame  of  a  candle 
be  brought  into  oontact 
with  a  stream  of  Hydro- 

Sn  Gas,  rushing  out  of 
e  stop-oock  attached  to 
a  bladoer,  (see  the  annex- 
ed fi^re,)  or  jar,  charged 
with  It ;  a  beautiful  combustion  will  take  place,  accompanied 
tg^  a  l^e  jeHowish  flame,  which  may  be  lengthened  to  six 
or  eig^t  indies,  by  pressing  the  Gas  out  of  the  Madder,  or 
by  pressing  the  jar  downwards,  in  the  Water  of  the 
pneumatic  trough. 

Fill  a  bladder  (hanng  a  stop-cock  and  brass  tobacco-pipe 
attached,  as  in  the  following  figure,)  with  Hydrogen  (sras ; 
and  haidng  prepared  a  lather  of  yellow  soap,  immerse  the 
bowl  of  the  ppe  in  it.  Now  press  the  bladder  so  as  to 
form  a  globe,  or  bubble^  and,  as  it  ascends,  inflame  it  by 
a  candle.  The  bubble  will  biuvt  with  a  vivid  flash:  tKe 
whole  of  the  Gras  may  be  thus  expended  in  successive  bub- 
bles and  flushes. 


DXXV. 

The  sudden  oohbustion  of  Hydbo^ek  Gas  is 

Atknkd  bg  Explosion. 

Fill  aonall  but  strong  wide-mouthed  phial,  with  Hydrogen 
Gas ;  wrap  a  pocket-handkerchief  round  it,  to  prevent  ac- 
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cidenty  and  bring  the  mouth  of  it  in  contact  with  the  flame 
of  a  candle,  or  near  a  red-hot  iron.  It  will  inflame  with  an 
obtuie  kind  of  explosion,  and  will  continue  burning  as  long 
as  any  Hydrogen  remains. 

DXXVI. 

Htdkogen  Gas  explodes,  when  mixed  with 

Atmospheric  Air,  and  then  inflamed. 

By  means  of  a  bellows,  half-fill  a  bladder,  haying  a  stop- 
cock, with  common  air ;  and  fill  the  other  half  with  Hydro- 
gen Gas :  now  screw  a  brass  tobacco-pipe  to  the  stop-cock, 
and  dip  it  in  a  basin  of  soap-lather.  When  the  blaader  is 
pressea,  the  combined  Gases  will  rush  out  and  form  a  bub- 
ble, which  beinff  lighter  than  common  air  will  ascend.  Ap- 
ply the  flame  ot  a  candle  to  each  bubble ;  they  will  explode 
with  great  violence. 

Ohtervation,  In  thig  experiment^  the  bubbles  should  be  completehr 
detached  from  the  bowl  of  the  tobacco-pipe,  before  they  are  inflamed, 
or  else  the  flame  may  rush  into  the  pipe,  and  communicating  with  the 
mixture  of  gases  in  the  bladder,  wiU  burst  it. 

DXXVII. 

Musical  sounds  producsd  9y  the  combustion  oy 

Hydrogen  Gas. 

Prepare  a  large  phial  with  materials  tu 
produce  Hydrogen  Gas,  and  having  a  small 
tube  with  a  stop-cock  fixed  in  it  for  the 
passage  of  the  Gas.  Procure  an  earthen 
or  iron  tube  two  feet  and  a  half  long,  and 
from  one  to  two  inches  wide.  As  the  Gas 
rushes  out,  set  fire  to  it,  and  bring  the 
large  tube  two  or  three  inches  over  the 
small  one.  In  a  few  seconds,  as  the  flame 
continues  to  rush  up,  very  strange  but 
pleasing  sounds  will  be  produced,  which 
may  be  raried  by  raising  or  depressing  the 
large  tube.  The  annexed  figure  will  illus- 
trate  this  experiment  a.  Is  the  phial 
used  in  the  production  of  the  Hydrogen 
Gas ;  B,  the  narrow  tube  fixed  in  the  cork ; 
and  c,  the  large  tube  for  the  production  of 
the  sound. 

Ohtervation.    This  effect  of  producing  sound  is    p- 
owing  to  the  rapid  mechanical  action  of  the  gas  in    { 
a  state  of  combustion ;  for  the  new-formed  product^ 
(the  steam  produced  by  union  of  the  hydrogen' gas 
and  the  oxygen  of  the  atmosphere,)  being  held  m  a 
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state  of  vapour^  until  the  cool  rides  of  the  tube  and  the  surrounding 
atmosphere  deprire  it  of  its  caloric,  fills  up  a  certain  space ;  but  when 
this  space  is  evacuated  by  departure  of  the  caloric  and  the  consequent 
condensation  of  the  liquid,  an  equal  portion  or  bulk  of  cOtoimon  air 
rushes  in  to  supply  its  place.  Thus,  by  a  rapid  condensation,  and  suo« 
cession  of  currents  of  air,  Tibration  is  caused  in  the  tube ;  and  this 
vibration  produces  the  sound. 

SXXVIIl. 

Sulphuretted  Hydrogsn  burns  in  thx  Atmosphere. 

Fill  a  bladder,  having  a  stop-^ock,  with  this  Gas :  When 
it  is  to  be  inflamed,  open  the  cock,  and  light  the  Gas  as  it  is- 
sues forth.  It  will  bum  with  a  flame,  varying  in  colour 
from  bright  yellow  to  blue,  reddish  and  violet. 

Observaiions,  Phosphuretted  hydrogen  gas  emits  a  yellow  flame 
when  in  a  state  of  combustion.  It  is  that  which  beguiles  the  benighted 
tra^etter  from  the  road>  into  bogs  and  marshes.  This  moFing  light  hat 
received  the  appellation  of  Jack  Q*laniern, 

DXXIX. 

Combustibility  or  Hydro-zincic  Gas. 

Put  half  an  ounce  of  Zinc-filines  into  a  common  phial 
which  has  a  cork  perforated  to  receive  a  glass  tube>  or  steni 
of  a  tobacco-pipe.  Pour  over  the  filings  half  an  ounce  of 
Sulphuric  Acia,  with  an  ounce  and  a  naif  of  Water.  Fit 
in  tile  corky  and  apply  a  lighted  candle  to  the  Gas  which 
rushes  out :  it  will  immediately  inflame,  and  continue  to 
burn  with  a  blue  light  as  long  as  the  Zinc  is  acted  on. 

O^ervation,  Here,  the  water  being  decomposed  by  the  action  of 
the  acid  and  metal,  the  hydrogen  is  thrown  off;  but  in  combining  with 
small  particles  of  zinc  it  is  transformed  into  hydro-zincic  gas. 

DXXX. 

A  Candle  enters  into,  and  coktimites  ik, 

J  4kLU  of  CombusHofif  by  being  converted  into  Carburetted 

Hydrogen  Gas. 

When  a  Candle  is  burnt  so  low  as  to  leave  a  tolerably 
large  wick,  blow  it  out ;  a  dense  smoke,  which  is  a  com- 
pound of  Hydroeen  and  Carbon,  will  arise.  If  another 
Candle,  or  lighted  Taper,  be  applied  to  the  utmost  verge  of 
this  smoke,  a  very  strange  pnenomenon  will  take  place  : 
the  flame  c^  the  hghted  Canale  will  be  carried  to  the  one 
just  blown  out,  as  if  it  were  borne  on  a  cloud ;  or,  more 
properly  speaking,  like  a  flash  of  lightning,  proceeding  at 

a  slow  rate. 

u 
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Otservaiions,  This  patjage  of  «  body  of  flame  frMn  a  liglited  candle 
to  the  smokinff  wick,  is  owing  to  the  combuatibilHy  of  the  material!  of 
which  the  widk  is  oompofed ;  for  the  hydrogen  and  carbon  inttead  of 
transmitting  flame«  are  themaelsef  made  the  medium  of  combustioa. 
It  should  be  remarked,  that  t^s  paasaga  of  flame  u  accompanied  bf  a 
slight  explosion  as^  it  surrqunds  thf)  ffidu  This  experiment  may  be 
performed,  by  blowing  out  the  candle  as  ofUn  as  it  is  ngbted. 

Spontahious  Combustiok. 
Tki  JhUomng  Cases  of  SpontanMUS  Comhwiion,  no  doubt,  depend  muek 
upon  the  Agency  mf  Carburetted  Hydrogen  Oas. 

Many  Tegetable  aubstahoee,  highly  dried  .«nd  heaped  together,  will 
heat,  acorch,  and  at  last  burst  uito  flame.  Of  tbese^  the  most  rdmarka- 
ble  is  a  mixture  of  the  expressed  oil  of  the  farinaceous  seeds,  as  rape 
orjfaiseed  oil,  with  almost  any  dty  yefpttable  fibre,  sach  as  hemp,  cot- 
ton, mattmg,  &c«  and  still  more  so,  if  also  united  with  lamp*Dlaclt, 
or  any  other  carbonaceous  substance.  These  mixtures  if  kept  for  a 
time  undisturbed,  in  dose  bundles,  and  in  a  warm  temperature,  eren 
in  smi^  quantities,  will  often  hea^  and  bum  with  a  smothered  fire  for 
some  honrs ;  and  if  air  be  admitted  freelr,  will  then  burst  into  flame. 
To  this,  without  doubt,  may  be  attributed  several  accidental  conflagrad- 
oiis  in  storehouses,  and  places  where  quantities  of  these  substances  are 
k^pt  Indeed  this  has  been  proved  by  many  experiments.  The  most  iqi- 
portant  of  these  were  made  by  Mr.  Geofge,  and  a  committee  of  the  Rotal 
Academy  at  Petersburgh,  in  the  year  1781,  in  consequence  of  the  de» 
structMniy  hv  fire,  of  a  fngate  in  the  harbour  of  Cronstadt ;  the  con- 
flagration of  a  large  hemp  manzine.  In  the  same  place  in  the  same 
year ;  and  a  digfat  fire  on  l^oara  anodier  fiigate,  in  the  same  port,  in 
the  followinff  year. 

These  aoodents  led  to  a  very  strict  examination  of  the  sul^jecty  by 
the  Russian  government;  when  it  came  out,  that  at  the  time  of  tlie 
ateondacddent,  seireral  parcels  of  matting,  tied  with  pack-thread.  In 
whidi  the  soot  of  burnt  fir-wood  had  been  mixed  with  oil,  for  nslnt-i 
ing  the  ship,  had  been  lying  some  time  on  the  floor  of  the  cabin,  wbenoe 
the  fire  broke  out.  In  consequence  of  this  important  discove^,  forty 
pounds  of  fir-wood  soot  were  well  soaked  in  about  thirty-five 
pounds  of  honp  oil  varnish,  and  the  whole  was  wrapped  up  in  a 
mat,  and  put  in  a  dose  cabm.  In  about  sixteen  hours,  it  was  ob- 
served to  give  out  a  smoke,  which  rapidly  increased,  and  when  the 
door  was  opened,  and  the  air  freely  admitted,  the  whole  burst  into  a 
flame.  Three  pounds  of  fir-black  were  mixed  with  five  pounds  of  hemp- 
dU  varnish,  and  the  whole  bound  up  in  linen,  and  shut  up  in  a  chest. 
In  sixteen  hours,  it  emitted  a  very  nauseous  putrid  smell  and  steam  ;  and 
two  hours  afterwards,  it  was  actually  on  fire,  and  burnt  to  ashes. 

In  another  experiment,  the  same  occurrences  took  place,  but  not  tiU 
the  end  of  forty«one  hours  after  the  mixture  had  been  made ;  and  in 
these  and  tasatj  similar  experiment^,  they  all  succeeded  better,  and 
kindled  sooner,  m  dry,  than  In  rainy  weather.  Chimney  soot  used  instead 
of  lamp*black  did  not  answer,  nor  was  any  efifect  produced,  when  oil 
of  turpentine  was  substituted  for  the  hemp  or  rape-oil.  In  general,  it 
was  round,  that  the  combination  took  place  more  readily  with  the' 
coarser  andmore  unctuous  fir-black,  than  with  the  finer  serts ;  but  the 
proportions  of  the  black  to  the  oil  did  not  appear  to  be  6f  any  great 
moment.  Sometimes,  in  wet  weather,  these  mixtures  only  became 
hot  for  iome  hours,  and  then  cooled  ajratn,  wltliout  actually  taking 
flit. 
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Id  all  tbefe  caaet,  the  toot  or  black,  was  firom  wood,  and  not  coal. 
The  presence  of  lamp-black,  or  any  other  dry  carbonaceous  matter,  is 
not  ueceisary  however ;  for,  spontaneoui  indammation  will  take  place 
ui  hemp  or  cotton,  simply  soaied  in  any  of  these  expressed  oils,  when 
in  considerable  quantity,  or  under  circumstances  favourable  to  this  pro- 
cess; MB  in  hot  weather,  or  when  closely  shut  up.  An  accident  of  this 
sort  happened  at  Gainsboroueh,  in  Lincolnshire,  in  July,  179i,  with  a 
bale  of  yarn  of  1901b.,  accidentally  soaked  hi  rape  oil ;  which,  after 
remauting  in  a  warehouse  for  several  days,  began  to  smoke,  to  emit  a 
moat  nauseous  smell,  and  finally  to  burst  out  into  a  most  violent  flame. 
A  nmilar  accident,  with  a  small  quantity  of  the  tame  materials,  hafv- 
pened  at  Bombay.  A  bottle  of  linseed  oil  had  been  left  standing  on  a 
chest ;  this  had  been  thrown  down  by  accident  in  the  night,  the  oil  ran 
into  a  chest  which  contained  some  coarse  cotton  cloth*  and  in  the  mom« 
log  the  cloth  was  found  scorching  hot,  and  reduced  nearly  to  tinder,  the 
wood  of  the  chest  also  was  charred  on  the  inside.  On  subsequent  trial, 
a  piece  of  the  same  cloth  was  soaked  in  oil,  shut  up  in  a  box,  and  in  no 
longer  time  than  three  hours,  it  was  found  scorching  hot ;  and  on  open- 
ing the  doth  it  bunt  into  flame. 

Shnilar  to  this,  is  the  spontaneous  combustion  of  wool,  or  woollen 
vam,  wluch  has  occasionally  happened  when  large  quantities  have  been 
kept  heaped  up  in  rooms  little  aired,  and  in  hot  weather.  The  oil  with 
which  wool  is  dressed,  which  is  generally  rape-oil,  appears  the  chief 
affent  in  this  combustion.  Even  high  dried,  oily,  or  fannaceous  matter 
of  any  kind,  will  alone  take  fire,  when  placed  in  circumstanoei  very 
favourable  to  this  process.  Rye  flour  roasted  till  half  parched,  and  of 
the  colour  of  coffee,  and  wrapped  up  in  a  linen  cloth,  has  been  found 
to  heat  violently,  and  to  destroy  the  cloth.  Wheat  flonr,  when  heated 
in  large  quantities,  and  highly  dried,  has  been  known  to  take  fire  in 
hot  weather,  causing  accidents  in  granaries  and  bakers'  shops.  An  ao- 
ckient  of  this  kmd  is  related  by  Count  Morrozzo,  in  the  Memoirs  of  the 
Turin  Academy,  to  have  happened  at  a  flour  warehouse  at  Turin,  eoiv* 
taining  about  three  hundred  sacks  of  flour.  It  began  by  a  violent  ex« 
plonon,  on  a  lamp  being  brought  into  the  warehouse,  and  the  whole 
was  sooR  after  in  flames.  Charcoal  alone  also  has  been  known  to  take 
fire  in  powder  mills,  when  quantities  of  it  in  powder  have  been  kept 
for  some  time  closely  packed.  * 

Another,  and  totidly  different  species  of  spontaneous  combustion,  is 
that  which  occurs  during  the  oxygenation  or  vitriolization  of  pyrites,  or 
sujphiirets  of  iron,  copper,  &c. 

A  most  curious,  and,  if  not  well  authenticated,  a  scarcely  credible 
species  of  spontaneous  inflammation,  is  that  in  a  few  rare  histances,  known 
to  occur  in  the  human  body.  It  is  not  quite  certain  indeed,  whether  the 
first  inflammation  has  been  quite  spontaneous,  or  caused  by  the  approach 
of  a  lighted  substance ;  but  in  these  melancholy  accidents,  the  body  of 
the  unfortunate  sufferer  has  been  brought  to  a  state  of  such  high  oom« 
bustibility,  that  the  flame  once  kindled,  has  gone  on  without  other  fuel, 
to  the  entire  destruction  of  every  part,  (the  bones  and  extremities  ex- 
cepted) and  as  it  appears,  has  been  attended  with  actual  flame,  of  a 
lambent  faint  light  This  change  is  the  more  remarkable,  as  the  human 
body,  in  all  its  usual  states,  both  of  health  and  disease,  is  scarcely  at 
all  of  itself  combustible,  and  cannot  l>c  reduced  to  ashes  without  the 
assistance  of  a  very  large  pile  of  faggots,  or  otlier  fuel ;  as  universal 
experience,  in  the  very  ancient  mode  of  sepulture,  and  the  history  of 
martyrdoms,  abundantly  shews*    Cases  of  this  human>  combustion  on 
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record,  have  occurred  in  different  countries.  Two  of  them,  well  du- 
ihenticated,  are  recorded  in  the  Philosophical  Traiisactiooa,  and  occurred 
•in  England ;  and  a  lew  others  in  Italy,  France^  and  elsewhere.  In  all 
but  one,  the  subjects  of  them  have  been  females  rather  advanced  in  life, 
of  indolent  habits,  and  apparently  much  addicted  to  spirituous  liquors. 

The  accident  has  generally  been  detected  by  the  penetrating  fetid 
smell  of  burning  and  sooty  films,  which  hare  spread  to  a  great  dis* 
tance ;  and  the  sufferers  have  in  every  instance  been  discovered  dead, 
and  with  the  l>ody  more  or  less  completely  burnt  up,  leaving  in  the 
burnt  parts  only  an  oily,  crumbly,  sooty,  and  extremely  fetid  matter. 
Ajiother  circumstance  in  which  these  cases  all  agree,  is  the  comparative 
weakness  of  the  heat  produced  by  this  combustion,  notwithstanding  the 
very  complete  disorganization  of  the  bo<iy  itself,  so  that  the  furniture 
of  the  room,  wooden  chairs,  &c  found  within  the  reach  of  the  burning 
body,  were  in  many  instances  absolutely  unhurt,  and  in  others  only 
scorched ;  the  heat  not  having  been  strong  enough  to  set  them  on  fire. 
It  is  impossible  to  ^ve  an  adequate  reason  for  this  remarkable  change  ; 
nor  does  it  seem  before  the  very  time  of  the  accident  to  have  produced 
any  very  sensible  alteration  in  the  appearance  and  functions  of  the  body, 
which  is  certainly  a  most  astonishing  circumstance.  With  regard  to 
the  effect  which  the  use  of  ardent  spirits  is  supposed  to  have  in  this 
csee,  it  is  impossible  not  to  imagine  that  this  cause  may  contribute 
Urgely  to  such  a  change ;  but  the  instances  of  the  abuse  of  spirits  are  so 
Innumerable,  and  those  of  this  surprising  combustion  are  so  extremely 
rare,  that  very  little  satisfaction  can  be  obtained  firom  this  explanation. 

Hydrogen  gas  enters  largely  into  all  animal,  vegetable,  and  many 
mineral  compositions.  Hence,  it  is  frequently  set  at  liberty  by  fermen- 
tation or  spontaneous  decomposition  in  bogs  and  marshes ;  when  firom 
electricity  or  some  other  accidental  cause,  it  is  often  set  on  fire.  Thb 
phenomenon  has  been  observed  in  almost  all  parts  of  the  world.  In 
Persia  it  is  convert^  into  a  pious  fraud  by  the  priesthood,  who  by 
means  of  hollowed  reeds,  convey  the  carburetted  hydrogen  gas  into  one 
of  their  temples,  which  has  been  purposely  built  upon  ground  abound- 
ing in  bitumen,  naphtha,  and  other  inflammable  substances.  As  the  Per- 
sians have  always  been  worshippers  of  fire,  the  imposition  is  a  happy 
one,  for  in  this  temple,  they  are  continually  feasted  with  a  view  of  their 
Deity.  ♦ 

At  Moulton,  near  Northampton,  in  the  forenoon  of  September,  llth, 
1810,  a  fire  broke  out  in  an  ash-spinney.  Mr.  Marsh,  the  proprie- 
tor immediately  went  to  the  spot  with  some  friends,  and  found  the  Jire 
issuing  from  the  earth  in  many  places,  and  in  a  short  time  it  would  have 
communicated  to  a  gorse  cover,  had  it  not  been  for^  the  timely  assistance 
of  several  persons  whom  curiosity  had  brought  to  witness  this  extraor- 
duiary  phenomenon.  As  there  was  some  lightning  during  the  mornins-, 
it  was  imagined  a  fire-ball  had  been  the  cause,  but  it  was  generally 
supposed  to  be  occasioned  by  the  excessive  dr3rness  of  the  ground,  which 
had  been  a  bog,  recently  drained  for  planting;  and  that  the  extreme 
heat  of  the  sun  had  caused  it  to  ignite. 

DXXXI. 

Carburetted  HYi>ROGSN  Gas  enters  into  Combustion. 

In  the  Atmosphere, 
Fill  the  bowl  of  a  tobacco-pipe  with  some  pulverised  rich 
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Coal ;  and  having  covered  it  over  with  moistened  Ciay,  to 
prevent  escape  of  the  Gas,  place  it  in  a  clear  fire:  in  a  few 
minutes,  a  dense  smoke  will  issue  from  the  stem,  which,  on 
the  apphcation  of  a  candle,  will  inflame,  and  continue  in  a 
state  of  beautiful  Combustion  as  long  as  the  Gas  conUnues 
to  be  distilled.  The  Coal  in  the  bowl  will  now  be  found 
to  be  converted  into  a  slag  or  cinder. 

Ohervationt,  This  experiment  represents  on  a  small  scale,  the 
manufacture  of  carburetted  hydrogen  gas  for  the  supply  of  streetSj 
houses,  &c, 

ILLUMINATION  OF  STBKET8,   &C.   BY  CAKJBURBTTEO   HYDROGEN   GAS. 

"  ^When  pit*coa]  is  burnt  in  an  open  fire-place,  it  emits  flame,  which 
is  occasionally  exhibited  in  streams  of  peculiar  brightness.  This  flame 
is  coal  gas  in  a  state  of  combustion.  But,  besides  this  gas,  there  are 
expelled  from  the  coal,  by  the  action  of  heat,  an  aqueous  ammoniacal 
Ta{K)ur,  (wbich^  on  being  condensed,  forms  liquid  Ammonia,}  a  tiiick 
fluid,  nearly  resembling  (ar,  and  some  non-inflammable  gases.  The 
wavering  and  changing  of  the  colour  of  flame  proceeding  from  a  coal- 
fire,  is  occasioned  by  the  Yariety  of  products  which  coal  affords ;  and, 
as  diese  are  evolved,  we  have  at  one  time,  streams  of  brilliant  light,  at 
another,  clouds  of  dense  and  aqueous  vapour,  thrown  off  as  smoke. 
Thus  by  coals  being  burnt  in  the  ordinary  way,  we  have  evident  proofs 
that  they  contain  an  inflammable  gas,  (which,  if  coUected  and  properly 
applied,  would  serve  as  a  substitute  for  the  lifht  obtained  by  using 
candles  or  oil,)  together  with  other  valuable  products ;  we  must  there- 
fore be  aware,  that  should  they  be  distilled  in  close  vessels,  the  various 
parts  of  which  they  are  formed,  may  be  collected.  Such  part  of  the  coal 
as  is  bituminous,  will  melt  out,  and  be  exhibited  in  the  form  of  Tar. 
That  which  contains  ammoniacal  salts,  will  bt  thrown  oflf  as  vapour  ; 
and,  on  condensation,  will  appear  as  an  amber-coloured  fluid,  more  or 
less  charged  with  ammonia,  according  to  the  quantity  of  the  coal,  and 
the  circumstances  under  whick  the  distillation  may  have  been  carried  on. 
WhOst  the  above  products  are  evolved,  a  considerable  quantity  of  car* 
buretted  hydrogen  gas,  and  some  uninflammable  rases,  arc  also  genera- 
ted. These,  having  all  been  freed  from  the  coal  by  the  action  of  heat, 
and  collected,  in  their  respective  reservoirs;  its  base,  which  is  a  carbo- 
naceous substance,  known  by  the  name  of  coke,  remains  in  the  retort. 
The  coal-gas,  being  freed  from  the  sulphuretted  hydfogen  and  non-in- 
flammable gases,  is  fit  for  use,  and  mav  be  forced  out  of  the  gas-holder, 
where  it  is  collected,  to  any  distance,  by  means  of  cast- iron  pipes, -laid 
under  ground  ;  from  whence,  smaller  pipes,  of  wrought-iron  and  copper, 
convey  it  to  the  respective  houses  where  it  is  to  be  oumt.  At  the  ex- 
tremity of  the  pipes  are  fixed  burners,  to  which,  by  means  of  stop-cocks, 
the  gas  is  admitted ;  and,  through  orifices  made  in  the  burners,  it 
escapes,  and  is  ignited  for  the  purpose  of  affording  light.  Thus,  from 
piipcoal,  (an  article  existing  in  considerable  quantities  in  this  country,) 
may  be  obtained  light  of  a  superior  quality  to  that  afforded  by  the 
use  of  wax,   tallow,   or  oil;   and    at  a  considerably   less   ex  pence. 

*  Peckston  on  Gas-lights. 
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"  If  we  compare  the  theory  of  the  production  of  ffas-ligfat  with  that 
of  the  production  of  artificial  light  by  means  of  candles  or  of  lamps,  we 
shall  instantly  perceive  that  the  principles  are  similar,  for,  in  candles  or 
lamps,  the  wick  bears  a  like  situation  to  that  of  coal,  when  submitted  to 
distulation  in  a  close  vessel.  The  wick  of  a  candle  serves  to  convey  the 
melted  tallow,  by  capillary  attraction,  to  where  it  is  consumed.  It  is 
there  decomposed,  and  forms  carburetted  hydrogen  gas;  as  this  is 
made  use  of,  a  fresh  supply  is  constantly  ka>t  up,  whicn  maintains  the 
flame.  The  buminf  of  oil  in  a  lamp  depeoos  on  similar  circumstances  ; 
for,  the  tubes  formed  by  the  wick  transmit  the  inflammable  gas  through 
them,  in  the  same  way  that  the  heated  retort  generates  ooal-gas. 

"  When  coal-gas  is  used  as  a  substitute  for  fight  afforded  by  the  com- 
bustion of  tallow  or  of  oil,  the  distillatory  process  for  lighting  streets, 
nay,  whole  towns  and  large  cities,  is  carried  on  in  one  place,  perhaps  far 
from  where  the  light  may  be  wanted ;  whilst,  by  the  action  of  candles 
or  lamps,  the  process  is  performed  wherevei  such  candle  or  lamp  is  to 
j  be  used,  vtz.  at  their  respective  wicks. 

"  The  flame  of  coal-gas,  when  properly  managed,  (by  aUowing  no 
more  gas  to  pass  the  burner  than  will  be  entirely  consumed,)  produces 
no  smoke ;  and  it  Is  not,  like  the  flame  of  candles  and  lamps,  subject  to 
emit  sparks, — ^therefore  not  so  dangerous  ;  nor  is  it  so  liable  to  be  put 
out  by  sudden  gusts  of  wind,  or  by  heavy  raim" 

Mr.  Ackerman,  print-seller  in  the  Strand,  for  several  years  has 
lighted  the  whole  of  his  establishment,  together  with  his  dwelling-house, 
entirely  with  gas,  for  about  forty  pounds  per  annum,  by  means  of 
a  small  apparatus  erected  on  his  premises ;  and  he  states  the  annual  ex- 
pence  of  lighting  the  same,  prior  to  using  the  gas-lights,  to  have  been 
one  hundred  and  sixty  pounds ;  so  that  it  appears,  the  balance  in  favour 
of  using  the  gas-Ughts  was  one  hundred  and  nineteen  pounds  fifteen 
shillings,  for  one  year. 

Mr.  Cook,  manufacturer  ef  metal  toys,  at  Birmingham,  has  stated, 
that  for  four  pence  a-day,  he  generated  as  much  gas  as  afforded  light 
equivalent  to  what  was  obtained  by  burning  as  many  candles  as  cost  him 
three  shillings ;  besides  a  saving  of  thirty  pounds  per  annum  in  candles, 
oil,  and  cotton,  for  soldering,  which,  since  the  adoption  of  gas  in  his 
premises,  has  been  performed  solely  by  gas-flame.  In  short,  that  he 
saves  annually  thirty  pounds  out  of  the  fifty  pounds  which  his  lights 
formerly  cost  him. 

As  to  the  use  of  gas-light  ui  shops,  counting-bouses,  and  public 
offices,  it  mustibe  allowed  a  superiority  over  candles  or  hmpn.  It  yields 
a  pure  white  light,  nearly  equal  to  day-light,  and  at  the  same  time  pro- 
duces such  a  degree  of  warmth,  as  almost  to  render  fire,  in  the  place 
where  it  is  burnt,  unneoessaiy.  A  gas-light  flame  may  be  so  enlaiged 
as  to  heat  apartments  of  the  largest  dimenaions. 
;v  Gas-lights  cannot  be  used  with  economy  on  a  small  scale ;   such,  for 

^  .  instance,  where  only  three  or  four  lights  are  wanted.    Coal-gas  b  most 

advantageously  manufactured,  when  streets  and  houses  are  to  be  light- 
y  ed :  were  the  street-lamps,  only,  supplied  by  coal-gas,  its  production 

)  coidd  not  be  attended  with'profit.    Therefore,  to  make  it  answer  tlie 

r  manufacturer's  views,  he  ought  ako  to  light  shops,  and  the  interior  of 

'  '  private  houses,  from  ibt  same  range  of  main-pipe  as  supplies  the  street- 

lights. 

The  price  of  coals  can  make  but  little  difference  in  the  price  of  gas  ; 
for,  where  coals  are  plentiiul,  it  follows  that  they  will  be  cheap ;  so 
will  also  the  coke ;  but  where  coals  are  dear,  the  coke  will  also  fetch  a 
high  price,  and  find  a  more  ready  market. 
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Mr.  Gordon,  of  Edinburgh^  has  invented  af  lampi  where  earburetted 
hydrof^  gas  may  be  condensed,  and  used  as  a  moveable  light.  -Its- ap- 
plication to  the  li^htinff  of  private  and  public  carriages,  as  well  as  to  qou- 
mines,  f  under  tne  safe^pard  of  l^r  H.  Davy's  invention,)  will  doubtless 
be  speaaily  put  in  practice ;  and  we  hone  tnrthne  is  not  distant,  wheti 
reserTobrs  or  condensed  gas  shall  be  established  in  every  town  and-vOlagt 
of  Great  Britain,  and  when  the  Ibndy  cottages  of 'tl^e  poor  shall  be  en* 
firened  by  this  economical  and  cheerml  light  There  ts  one  appficatioa 
of  the  pciitable  g^lamp  to> which  we  attach  a  very  high  nJue.  By  an 
extreme  diminution  of  tne  aperture,  the  flame  can  be  rendered  so  small 
(in  which  case  it  is  reduced  to  a  blue  colour)  as  to  give  no  perceptible 
ught,  and  to  occasion  almost  no  consumption  of  gas.  In 
tms  state,  the  lamp  may  be  used  in  bed-rooms ;  and  the 
imperceptible  flame  may  at  any  time  be  expanded  into 
the  most  brilliant  light,  by  turning  the  cock,  by  means  of 
a  metallic  rod  terminating  near  t£e  bed.  The  annexed 
figure  represents  one  of  the  portable  gas-lamps,  six 
mches  in  diameter,  and  nine  mcnes  high,  exclusive  of  the 
hemispherical  ends  and  burner  at  the  top ;  which,  when 
filled  with  coal-gas,  condensed  twenty-five  times,  will 
supply  a  lamp  equal  to  five  candles,  six  to  the  pound,  for 
six  nours ;  and  when  filled  with  veffetable  oil-gas,  will 
buru  for  about  twelve  hours.  A  similar  cylinder,  six 
inches  in  diameter,  and  two  feet  high,  exclusive  of  the 
hemispherical  ends,  if  ealculated  to  supply  an  Arnnd 
burner,  equal  to  ten  candles,  for  six  hours  with  coatgas 
and  for  twelve  hours  with  vegetable  dl-gas. 

Gas  lights  require  no  trimming,  snuffing,  nor  any  trouble  whatever, 
except  merely  turning  a  cock,  by  which  a  flame  of  any  size  may  be 
formed.  This  is  of  the  peatest  advantage  in  theatres,  churches,  and 
public  assemblies,  especully  %m  it  may  be  so  purified  that  no  smell  ia 
perceptible  firom  the  buming  of  the  gas. 

CABBUESTTXB  BTDBOOBW  QAM  IDBlfTICAL  WITH  TBB    FIBB*DAMP  OV 

coal"  IIINBS. 

Great  care  is  requisite  to  keep  coal  works  conttnuaUy  ventilated 
by  perpetual  currents  of  firesh  air,  to  expel  the  damps  and  other 
noxious  exhalations.  In  the  deserted  works,  large  quantities  of  these 
damps  are  finequently  collected,  and  often  remain  for  a  long  thne 
without  doing  aiiv  mischief;  but  when,  by  some  accident,  they  are  set 
on  fire,  they  produce  dreadfiil  and  destructive  explosfons,  and  burst  out 
fipom  the  pits  with  great  nnpetuosity,  like  the  fiery  eruptions  from  bunibig 
mountains.  The  coal  in  these  mines  has  several  tfanes  been  set  on  fire  1^ 
the  fire<4amp,  and  has  continued  buming  many  months,  until  large 
streams  of  water  were  conducted  Into  the  mines.  Several  collieries  have 
been  entirdy  destroyed  by  such  fires ;  and  in  some  the  fire  has  continued 
bununr  for  ages.  ' 

Thelate  Mr.  Spedding,  having  observed  that  the  ftilminating  damp 
could  only  be  kindled  by  flame,  and  was  not  liable  to  U  set  on  fire  hy  red 
hot  iron,  nor  by  the  sparks  Reduced  by  the  cottisUm  offiint  and  stee^  in- 
vented a  machine,  in  which,  whilst  a  steel  wheel  was  turned  roun(^Vith 
every  rapid  motion,  flints  were  applied  to  it;  and  by  the  abundance  df  fiery 
spiirks  emitted,  the  miners  were  enabled  to  carry  on  their  work  in  places, 
where  the  flame  of  a  lamp  or  candle  would  occasion  dreadful  explosions 
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But  U  WM  iwerrtd  lor  Sir  H.DaTjtoput  «nmli««op  to  Ihwe  3e* 
■tnietirs  raTBOct  of  tbe  fiwdamp. 

The  cartHUeiud  bydrogen  gu,  a  thtl  which  w  u  destnictiie  by  ex- 
ploNon.  By  the  miner*  it  w  called  Firt-dtimp,  to  di>tjii«ui»h  it  from 
Ctfbmiic  Acid  Gm,  which  they  c«ll  Chaice-damp.  It  is  dituigaKed 
duriDE  the  wotking  of  tbe  coal*,  firotn  fiuures  in  the  ittata ;  and  wWn 
it  ha*  accumulated,  k>  ■•  to  form  mure  than  one  thirteenth  part  of  the 
TOlume  of  the  atmoapheric  air,  it  become*  cxploaiTc  by  a  lighted  candle, 
or,  bj  any  kind  of  flime. 

To  obviate  the  deitructive  effect*  of  th'u  Gas,  Sir  Humphrey  Dary 
turned  hi«  attention  to'the  conitraction  of  slamp  which  would  prevent 
eiploBon  i  and  upon  tbe  knowledge  of  the  6ct,  that  fame  cannol  pau 
(ifoitsA  aperturei  of  imall  iiamtter,  he  constructed  what  the  miners 
have  since,  in  gratitude,  called  '  Ikt  Davy.'  The  aperture*  in  tbe  gause 
should  not  be  more  than  one-twentieth  of  an  inch  iiquare.  A*  the  fire- 
damn  cannot  be  inllameci  by  ignited  wire,  the  thickne**  of  the  wire  is  not 
of  Importance ;  but  wire  of  one-forUeth  to  one-*iitieth  of  an  inch  in  dia- 
meter ii  the  most  convenient.  If  tbe  wire  of  one-fortieth  be  found  to 
wear  out  too  loon,  the  thickneai  may  be  increased  to  any  eitent;  but 
the  thicker  the  wire,  the  more  wUI  tbe  light  be  intercepted ;  for  the  size 
of  the  aperture*  must  nerer  oe  more  than  one-twenlieth  of  an  inch 
square.  In  the  working  model  which  Sir  H. 
Davy  sent  to  tbe  mines,  there  were  148  aper< 
tures  in  tlie  square  incb. 

When  the  wire-gauze  Safe-lamp  is  lighted 
and  introduced  into  an  atmosphere  graduallf 
miied  with  dre-damp,  the  first  edbct  of  the  fire- 
damp is  to  increase  the  length  and  size  of  the 
flame.  When  tbe  inflammable  ga*  form*  a* 
much  as  one-twentieth  of  the  Tohime  of  air,  tbe 
cylinder  becomes  filled  with  a  feeble  blue  flame ; 
but  [he  flaineor  the  nick  appears  bumins  brightly 
witbin  the  blue  flame,  and  the  light  of  the  wick 
continues,  until  the  fire-damp  increases  to  one- 
■iith  or  One-fifth,  when  it  is  lost  in  theflame  of  tlie 
fire-damp,  which  in  this  cffie  fills  the  cjliiidi:r 
with  a  pretty  strong  light.     As  long  as  any  ex- 

ElouTe  mixture  of  Gas  eiists  in  contact  with  the 
imp,  so  ions;  it  will  give  light,  and  when  it  is 
extinguished,  (which  happens,  when  the  foul  air 
consLtutes  as  much  as  on^thirdof  the  volume  of 
tbe  atmosphue,)  tbe|air  is  no  longer  proper  for  res- 
piration. In  casetin  which  the  ue-damp  is  mix- 
ed only  in  it*  smallest  explotire  proportion  with 
air,.thcuseof  the  Wire-gauze  Safe-lanip,  which 
rapidly  consumei  the  innammable  Gas,  will  soon 
reduce  the  quantity  below  the  explosive  point; 
and  it  can  scarcely  ever  happen,  that  a  lamp 
will  heeipoaed  to  an  explosive  mixturecontaining 
the  largest  proportion  of  fire-damp :  but  even  i[i 
tlus  use,  the  instrument  is  absolutely  safe ;  and 
ahould  the  wires  become  red  bot,  they  have  no 
power  of  communicating  explosion.     Should  it 
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tnx  be  necessary  for  the  miner  to  work  for  a  great  length  of  time^  in 
an  explosive  atmosphere,  by  the  wire-gauze  sate-Iamp,  it  may  be  pro- 
per to  cool  the  lamp  occasionally  by  throwing  water  upon  the  top;  or  a 
litde  dstem  for  holding  water  may  be  attached  to  the  top,  the  e?apo* 
ration  of  which  will  prevent  the  heat  from  becoming  excessive. 

The  foregoing  figure  represents  the  Wtre-^uze  Safe-lamp,  jk,  Is 
the  cbteni  which  contains  the  oil.  b,  the  rim  m  which  the  wire-gauze 
corer  is  ft«tened  to  the  cistern  by  a  moveable  screw,  c,  an  aperture  for 
supplying  oil,  fitted  with  a  screw  or  a  cork,  s,  the  receptacle  for  the 
WICK.  B,  a  wire  for  raising,  lowering,  or  trimming  it,  and  which  passea 
through  a  safe  tube,  r,  the  wire-gauze  i^linder,  which  should  not 
have  Tesa  than  025  apertures  to  a  square  inch*  o,  the  second  top, 
three  quarters  of  an  inch  above  the  first  h,  a  copper-plate,  which 
may  be  in  contact  with  the  second  top.  i,  i,  i,  i,  thicc  wires  surround- 
mg  the  cace  to  preserve  it  firom  being  bent,  x,  x,  are  rings  to  hold 
or  hang  it  Dy. 

Gas,  iu  a  state  of  flame  or  combustion,  will  not  pass  through  brass- 
wire-gauze  with  pores  of  certain  dimensions,  although  the  gas  itself, 
when  not  in  a  state  of  flame,  most  readily  passes.      If  a  piece  of  wire- 

£uze  be  held  horizontally  over  the  flame  of  a  common  gas-light,  the 
me  of  the  gas  will  bum  under  the  wire-gauze,  but  it  will  not  pass 
through  it  in  we  state  of  flame.  If  again,  whilst  the  wire- gauze  is  neld 
over  the  flame,  a  candle  be  applied  to  the  upper  surface  of  the  gauze, 
the  gas  passing  through  it,  will  immediately  kmdle.  The  theory  is  this : 
^^s  must  be  heated  to  a  certain  degree,  either  by  the  immediate  con- 
tact of  flame  or  some  other  body,  before  it  will  either  bum  or  explode  ; 
the  ^,  in  passinff  through  the  wire-gauze,  loses  so  much  of  its  heat, — 
or,  m  other  woicb,  the  wire-gauze  conducts  away  from  it  so  much  of 
its  heat,— «s  to  cool  it  below  the  degree  in  which  it  will  bum  or  ex- 
plode :  hence  the  important  use  of  the  safety  lamp,  whilst  burning  iu 
mixtures  of  atmospheric  air  and  carburetted  hydrogen  gas.  The  wire- 
gauze,  with  which  the  lamp  is  completdy  surrounded,  cools  the  gas  to 
a  degree  below  the  heat  necessary  for  the  explosion  to  take  place ;  and, 
oonaeouent^,  no  exploiion  can  happen.  In  no  inatance  has  the  safety* 
Itasp  been  known  to  fail  in  preventing  explosions  in  coal-mines,  whilst 
the  workmen  have  continued  to  keep  uie  wire-gauze  around  it. 

Respecting  several  trials  which  Sir  H.  Davy  made  with  these  lamps, 
he  gives  the  following  account,  in  a  letter,  from  Newcastle-upon-Tyne. 

*'  The  inspection  of  a  number  of  wire-gauze  safe-lamps,  that  have  beeo 
long  in  common  use  in  the  coal-mines ;  and  the  examination  of  the  ef- 
fects of  difl^ent  explosive  atmospheres  of  fire-damp  upon  them,  enable 
me  to  ofifer  a  few  suggestions,  which  I  hope  will  be  of  use  to  the  miner. 

**  The  wire-gauze  cylinders  ought  never  to  be  taken  out  of  the  screw- 
ineoe  in  which  they  are  fixed ;  and,  in  the  lamps  constructed  at  New- 
castle, which  have  not  the  same  rim  of  wire-gauze  as  those  of  New- 
man's construction,  the  wire-gauze  ought  to  be  soldered  to  the  screw- 
piece,  or  fixed  to  it  b^  rivets. 

*"I1ie  wirt-^uze  u  easily  cleaned  without  being  detached,  by  a  brush 
of  the  same  kind  as  that  used  for  cleaning  bottles,  and  one  of  these 
brushes  ou^ht  to  be  furnished  with  every  lamp. 

*'The  wire-gauze  in  several  lamps  in  the  collieries,  which  had  been  in 
use  six  months,  and  cleaned  by  careful  workmen,  without  being  remo- 
ved, was  as  good  as  new ;  whereas,  the  gauze  in  some,  that  had  been 
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used  for  a  much  shorter  time,  and  taken  out  of  the  lamp  aod  clcvwd 
roughly,  was  uijured  at  the  bottom,  and  if  not  actually  unsafe,  was 
becoming  so. 

<<In  one  instance,  I  found  a  lamp  which  had  been  furnished  to  a  worii:- 
man  without  a  second  top.  This  is  a  gross  and  unpardonable  instance 
of  carelessness  in  the  maker,  who,  if  any  accident  had  happened,  would 
haFo  been  guilty  of  homicide. 

*'  All  the  lamps  that  I  have  eaamined,  hare,  at  difBereot  times,  been  red 
hot ;  and  a  workman  at  the  Hepburn  colliery  shewed  me  a  lamp  which, 
though  it  had  been  in  use  about  sixteen  hours  a-day,  for  nearly  three 
monUis,  'was  still  in  excellent  condition  ;  he  also  sai^  it  had  be«n  nd 
hot,  sometimes,  for  several  hours  together.  Whererer  workmen,  how- 
ever, are  exposed  to  such  highly  explosive  mixtures,  double  gauze- 
lamps  should  be  used ;  or  a  lamp  in  which  the  circulation  of  the  air  is 
diminished  by  a  tin-plate  reflector  placed  in  the  inside,  or  a  cylinder  of 
glass  reaching  as  high  as  the  double  wire,  with  an  aperture  in  the  in« 
side ;  or  slips  of  Muscovy  glass  may  be  placed  within  the  lamp,  and  in 
this  way  the  quantity  of  fire-damp  consumed,  and  consequently  of  heat 
produced,  may  be  diminished  to  any  extent  Such  lamps,  likewise,  may 
be  more  easily  cleaned,  than  the  Mmple  wire«^uze  lamps ;  for  the 
smoke  may  be  wi|)ed  off  in  an  instant,  from  the  tm-plate  or  glass. 

''  If  a  blower,  or  strong  current  of  fire-damp  is  to  be  approached,  dou- 
ble ^auze-lamps,  or  lamps  in  which  the  circiuation  of  air  is  interrupted 
bv  slips  of  metal  or  glass,  should  be  used ;  or  if  the  single  lamp  be  em« 
ployed,  it  should  be  put  into  a  common  horn  or  glass  lanth<»n,  the  door 
of  whidi  may  be  removed  or  open. 

"  The  wire-gauze  is  impermeable  to  the  flame  of  all  currents  of  fire- 
damp, as  long  as  it  is  not  heated  above  redness ;  but>  if  the  iron  wire  be 
made  to  bum,  as  at  a  strong  welding  heat,  of  course  it  can  be  no  longer 
safe ;  and  though  such  a  circumstance  can,  perhaps,  never  happen  in  a 
colliery,  yet  it  oughrto  be  known  and  yarded  against.  And  if  a  work- 
man, having  a  single  lamp,  should  acodentally  meet  a  blower  acting  on 
a  current  of  fresh  air,  he  ought,  on  finding  his  lamp  becoming  hot*  to 
take  it  out  of  the  point  of  mixture,  or  screen  it  ftom  the  current* 

'*  I  have  had  an  excellent  opportunity  of  making  expeiinaents  on  a  noott 
violent  blower,  at  a  muie  belonging  to  J.  G.  Lambton,  esa.  some  of 
them  ill  the  presence  of  Mr»  Lambton ;  in  moat  of  them  Mr.  Buiddle 
assisted.  This  blower  is  waUed  off  from  the.  mine,  and  carried  to  the 
surface,  where  it  is  discharged  with  great  force.  Jt  is  made  to  pass 
through  a  leathern  pipe,  so  as  to  give  a  stream,  of  which  the  force  was 
felt  at  about  two  feet  from  the  aperture  in  a  strong  current  of  air.  The 
common  single  workinff  lamps  and  double  gause  lamps  were  broaght 
upon  this  current,  both  in  the  free  atmosphere  and  in  a  confined  air. 
The  gas  fired  in  the  lamps  in  various  tikis,  but  did  not  heat  them  above 
doll  redness,  and  when  diey  were  brought  far  into  thejstieam. they  were 
finally  extinguished. 

'*  A  brass  pipe  was  now  fixed  upon  the  blower  tube,  so  as  to  make  the 
whole  stream  pass  through  an  aperture  of  less  thsn  half  an  inch  in  dia- 
meter, which  of  course  formed  a  most  powerful  blow-pipe,  from  which 
the  fire-damp,  when  mflamed,  issued  with  great  violence,  and  a  roaring 
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Doifle,  making  an  intense  flame  of  the  length  of  fire  feet  The  blow-pipe 
was  exposed  at  riffht  angle*  to  a  atrong  wind,  and  the  double  gauze 
lamps  and  single  uunps  suocessiFely  placed  in  it.  The  double  gauze 
lamps  soon  bacame  red«hot  at  the  point  of  action  of  the  two  currents, 
but  the  wire  did  not  bum,  nor  did  it  communicate  explosion.  The 
shigle  gauze  lamp  did  not  communicate  explosion,  as  long  as  it  was  red 
hot,  and  slowly  moved  through  the  currents ;  bu^  when  it  was  fixed  at 
the  point  of  most  intense  combustion,  and  reached  a  welding  heat,  the 
iron  wire  began  to  bum  with  sparks,  and  the  explosion  then  passed. 

"  In  a  second  and  third  set  or  experiments  on  tnis  violent  blow-pipe  of 
fire-damp,  single  lamps,  with  slips  of  tin-plate  on  the  outside,  or  in  the 
inride,  to  prerent  the  firee  passage  of  the  current ;  and  double  lamps, 
were  exposed  to  all  the  circumstances  of  the  blast,  both  in  the  open  air 
and  in  an  engine-house,  where  the  atmosphere  was  explosire  to  a  great 
extent  round  the  pipe,  and  through  which  there  was  a  strong  current  of 
atmospheric  air ;  but  the  heat  of  the  wire  never  approached  near  the 
poht  at  which  iron  wire  bums,  and  the  explosion  could  never  be  com- 
municated. The  flame  of  the  firedamp  flickered  and  roared  in  the 
lamps,  but  did  not  escape  from  its  prison. 

"  There  is  no  reason  ever  to  expect  a  blow-pipe  of  this  kind  in  a  mine ; 
but,  if  it  should  occur»  the  mode  of  facing  it  and  exaoiintng  it,  with 
most  perfect  security,  is  shewn  :  and  the  lamp  offers  a  resource,  which 
can  never  exist  in  a  steel-mill,  the  sparks  of  which,  would  undoubtedly 
inflame  a  current  of  this  kind. 

'*  Arguments  have  been  stated  as  to  the  weakness  of  the  lamps.  In  a 
board  or  gallery  in  the  Wallsend  colliery,  Mr.  Buddie  and  myself,  with 
some  of  the  viewers,  endeavoured  to  injure  a  single  fmxze  lamp  by 
throwing  large  pieces  of  coal  upon  it,  and  striking  it  with  a  pick  ;  but 
we  never  perforated  the  gauze,  and  the  lamp,  after  these  severe  trials, 
burnt  with  perfect  security  iu  a  small  explosive  atmosphere,  made  by 
Mr.  Buddie  at  the  bottom  of  the  shaft  for  the  purpose  of  trying  die 
lamps. 

"I  made,  with  Mr.  Buddie  and  his  viewers,  some  experiments  on  the 
comparative  light  of  the  lamps,  the  common  mnier's  candle,  and  the 
steel  mills,  m  a  gallery  in  the  Wallsend  colliery.  We  judsed  of  the 
intensity  of  the  light  by  the  square  of  the  distance  at  which  a  small 
object  was  visible ;  and  made  repeated  trials  on  each  species  of  light. 

The  light  of  the  miner's  candle  was        *    •^   4A,S 

That  of  a  lamp  furnished  with  a  tin  plate  reflector  for  dimiiiishiiig 

the  circulation  of  the  air,  and  facing  a  blower,  was       .    •    49. 

That  of  a  single  common  lamp       • 39. 

That  of  a  double  copper  wire  lamp    ....'....    S5, 
That  of  the  steel  mill,  very  unequal  and  uncertain,  but,  at  its 

greatest  intensity  of  light       '^  . 

'*  It  mav  be  proper  to  observe,  without  reference  to  the  superionty 
of  light,  that  coals  may  be  worked  viearly  twice  as  cheap  by  the  wire- 
gauze  safety-lamp  as  by  the  steel  mill* 

"  The  pleasure  of  seeing  the  wire-gauze  safe-lamps  in  general  use 
amongst  the  miners,  and  of  adding  to  me  security  ana  happiness  of  this 
useful  class  of  men,  amply  repays  me  for  the  labour  of  twelve  months, 
devoted  to  thdr  cause,  and  for  tne  anxiety  which  I  have  often  experi- 
enced during  this  progress  of  the  investigation. 

*•  Newcastle;  Sept.  9,  1816.  .       H.  Davy. 

P.  S.  I  have  shewn  in  the  Transactions  of  the  Royal  Society,  that  the 
power  of  heated  wire^uze  to  permit  the  passage  of  the  flame  of  coal-gas. 
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is  direct] J  at  the  mze  of  the  apertures,  and  to  a  certain  extent,  as  the 
ioctt J  of  the  current ;  I  say,  to  a  certain  extent,  because,  by  a  current 
of  a  certain  Telocity,  flame  is  extinguished.  A  rerj  slifpht  motion  will  pass 
the  flame  of  coal-gas  through  wire-gauze,  hannff  less  than  400  aper- 
tures to  the  square  inch,  even  when  it  u  heated  to  dull  redness ;  but 
a  very  strong  current,  and  an  isnition  above  redness,  visible  in  day-light, 
is  required  to  pass  tiie  same  flame  through  wire^gauze  having  above 
700  apertures  to  tiie  square  inch ;  and  I  hare  never  been  able  to  pass 
the  flame  of  coal-gas,  or  any  carbonaceous  flame,  through  wire-gauze 
having  more  than  1600  apertures  to  the  square  inch,  by  any  means. 

"  The  experiments  above  detailed  on  the  blower  are  the  first  I  have 
made  upon  curreniM  cf  firt  damp.  They  prove  what  I  had  inferred  from 
its  other  properties,  and  they  offer  simple  means  of  rendering  wire- 
gauze  lamps  perfectly  safe  against  all  circumstances,  however  extraor- 
dinary and  unexpected,  and  of  placing  their  security  above  the  possibi- 
lUy  01  douht  or  cavU.*^ 

All  improvement  of  great  importance  has  lately  been  made  to  this 
lamp,  by  which  its  utility  will  be  increased.  It  consists  in  attaching  to 
the  lower  part  of  the  wire  gauze  a  convex  lens  ;  the  effect  of  this  is,  mat 
the  miner  will  have  it  in  his  power  to  direct  a  strong  light  upon  any  par- 
ticular part  where  it  may  be  required,  while  the  lens  has  the  further 
advantage  of  covering  a  portion  of  the  gauge,  and  preserving  it  from  the 
coal-dust  and  oil,  by  which,  without  considerable  care,  it  is  liable  to  be. 
obstructed. 

By  the  foregcnng  Experiments  it  has  been  proved,  thi^ 

atmospheric  air  owes  its  capability  of  aupportin^  oombus- 

j{  tion,  to  the  existence  of  Oxygen  in  its  composition.     The 

following  show  that  there  are  many  Gases  which  cannot  sup- 
port combustion. 

DXXXIT. 

Nitrogen  Gas. 

If  a  lighted  candle  be  immersed  in  ajar  of  Nitrogen  Ga«» 
it  will  be  immediately  extinguished.  This  proves  that  this 
Gas  cannot  support  Combustion. 


DXXXI11. 

Hydrogem  gas. 

Lift  a  Bell-glass  filled  with  Hydrogen  Gas,  suddenly  from 
the  Pneumatic  shelf,  and  place  it  over  a  lighted  candle ;  the 
flame  will  be  instantly  extinguished :  thus,  although  Hydro- 
gen Gas  is  itself  a  combustible  substance ;  still,  it  cannot 
support  Combustion. 

Observation.  Hydrogen  gas  (prepared  by  the  action  of  zmc  on  water 
with  muriatic  acid,)  when  condensed  alone  in  the  reservoir  of  the  gas 
blow-pipe,  and  ignited,  has  l>een  found  to  have  heat  enough  for  the  fusion 
of  platinum  foil,  and  the  combustiou  of  iron  wires. 
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DXXXIY. 

MuEiATic  Acid  Gas. 

Immerse  a  lighted  taper  in  ajar  of  Muriatic  Gas ; — the 
flame  will  become  dim,  and  assume  a  greenish  colour,  at  the 
upper  part.  It  will  then  be  extinguished,  and  will  immedi- 
ately alter  give  out  white  fumes. 

DXXXY. 

Sulphurous  Acid  Gas. 

Immerse  a  piece  of  burning  Phosphorus  (contained  in  a 
Platinum  Spoon)  in  a  jar  of  Sulpnurous  Acid  Gas.  Al* 
though  previously  undergoing  violent  combustion,  the  in- 
stant it  comes  in  contact  with  this  Gas,  it  will  be  extin- 
guished. 

DXXXVI. 

Ca&bonic  Acid  Gas. 

Immerse  a  kindled  Sulphur  piatch  in  a  jar  of  Carbonic 
Acid  Gas ; — the  instant  the  flame  cpmes  in  contact  with  the 
Gas,  it  will  be  extinguished.  • 

As  Carbonic  Acid  Gas  is  specifically  heavier  than  Atmos- 
pheric Air,  this  Experiment  may  be  varied,  by  placing  a 
lighted  taper  at  the  tx>ttom  of  a  jar,  and  by  pouring  upon 
it,  from  another,  a  stream  of  Carbonic  Acid  Gas.  This  is 
done  by  taking  the  Carbonic  acid  jar  from  the  Pneumatic 
shelf)  and  quickly  inverting  it  over  the  jar  containinfi^  the 
taper,  llie  efiisct  will  be  very  striking,  for  the  Gas  beine 
invisible,  Uke  most  other  Gases,  will  descend  in  a  stream  and 
extinguish  the  flame :  but  the  whole  will  appear  an  illusion 
to  those  spectators,  who  have  no  idea  of  substance  without 
sensible  matter. 

Ob$ervatums,  It  is  this  gas  which  is  generated  in  old  mines,  wells,  caverns 
and  cellars ;  and  which  is  so  pernicious  to  animal  life.  Before  an  old  well  is 
entered^  to  open  it  afresh,  it  is  customary  first  to  send  down  a  lighted 
candle  by  a  rope  or  line.  If  the  flame  be  extinguished  before,  or  when 
it  reaches  the  bottom,  it  is  alwavs  unsafe  to  descend.  On  such  an  occa- 
sion, it  will  be  proper  to  throw  down  about  half  a  bushel  of  fresh  burnt 
Ihce ;  and  to  try  tne  effect  of  thc^air  in  the  pit  upon  a  lighted  candle,  in 
about  a-week  after. 

Whilst  treaUng  of  the  want  of  power  of  these  gases  to  support  com- 
bustion, it  may  not  be  amiss  to  notice  the  attempts  madf  to  prepare  an 
AntiMQgi$iic  Jlnid,  whereby  fires  may  be  extmguished  and  heat  re- 
aistea. 

It  is  recorded  in  the  French  Archives  of  Science,  that  several  experi- 
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K  menii  were  made  at  Venice  in  1807,  by  a  Monsieuff  Gouzatti,  with  a 

\  liquor,   which  being  thrown  in  a  small  (quantity  on  any  combustible 

C  article  on  fire,  has  immediately  exttn^ished  it.    A  few  drops,  only,  being 

I  thrown  on  a  quantity  of  roan  and  oil,  which  was  burning,  the  fire  was 

immediately  extinguished ;  and  it  was  said  that  a  layer  of  this  composi- 
tion beuiff  spread  upon  any  wood  work,  it  was  entirely  safe  from  combus- 
tion. The  Editor  of  the  work  alluded  to,  adds,  that  the  inventor  would 
not  make  known  the  preparation  of  his  composition,  but  that  it  was,  rery 
probably,  a  solution  of  alum,  potass,  and  vitriol.  No  doubt  this  idea 
of  the  composition  of  the  Venetian  fluid  was  tolerably  correct ;  for  very 
lately,  in  England,  an  Alkaline  mixture  has  been  found  to  posess  Anti- 
phkigtstic  properties. 

A  committee  appointed  by  the  Board  of  Ordnance,  inspected  a  machine 
invented  by  Captam  Manby,  for  the  extinction  of  fire  by  an  anti-phlogistic 
fluid,  at  the  committee  room,  Woolwich  barracks.  He  shewed  that  it 
could  be  instantly  applied  (being  kept  ready  loaded)  to  fires  which  were 
so  situated  that  a  common  fire  engine  would  be  of  no  service :  for  instance, 
in  the  back  apartments  of  a  house,  or  under  the  deck  of  a  vesseL  He 
explained  the  nature  of  the  fluid  which  the  machine  was  charged  with  ; 
it  consists  of  lime  with  potash,  and  a  certain  quantity  of  water,  and 
might  be  made  in  two  minutes ;  on  ship-board  a  cask  ot  it  might  always 
be  in  readuiess.  besides  the  machine  bein^  chaiged  with  it. '  To  exhi- 
bit the  extraormnary  effects  of  the  anti-phlogistic  ingredients,  he  im- 
mersed in  it  a  quantity  of  hemp,  canvas,  and  deal  wood,  which  are  the 
most  combustible  materials  used  in  a  dock  yard ;  he  also  immersed  the 
same  materials  in  common  water,  and  applied  a  certain  heat  to  each  ; 
those  which  liad  been  dipped  in  the  anti-phlogistic  fluid  would  not 
bum,  and  those  dipped  in  common  water  blazed  immediately.  He 
also  sprinkled  some  nemp  with  the  fluid,  and  some  with  common  water, 
which  had  the  same  effect ;— that  sprinkled  with  water  burned,  and  the 
other  did  not 

Analagous  to  this  mode  of  preventinff  combustion  is  that  used  by  fire- 
eatecsy  and  other  miracle-mon^rs  of  the  same  description.  M.  Semen- 
tini  a  chemist  of  Naples  havmff  most  ingeniously  detected  the  mode 
used  by  a  Spanish  exhibitor  of  this  sort,  has  given  to  the  world  a  very 
interesting  aetail  of  these  exploits,  with  his  own  discoveries  on  the  sut^- 
jcct.  We  present  the  reader  with  this  narrative  in  the  Professor^s  own 
words,  as  reported  in  the  Moniteur  Univ«rselle  for  November  6th,  1809. 

THE   INCOMBUSTIBLB  MAN. 

**  Sigmor  Lionetto  commenced  his  tricks  by  putting  on  his  head  a 
slender  ring  or  hoop  of  red-hot  iron,  and  which  to  all  appearance  made  no 
impression  on  his  hair;  but  when  tlie  hoop  of  iron  came  in  contact  with 
the  hair,  a  thick  vapour  was  seen  to  ascend.    He  then  took  another 

E'ece  of  red-hot  iron  and  passed  it  oyer  the  whole  length  of  his  arm  and 
s  leg,  and  he  applied  for  a  considerable  time  another  piece  of  hot  iron 
to  his  heel  and  his  foot,  fipom  whence  also  ascended  such  a  thick  and  dis- 
agreeable vapour,  that  my  eyes  and  lungs  were  much  affected  there- 
by. He  also  held  between  ms  teeth  a  piece  of  iron,  which,  although 
not  red,  was  sufficiently  hot  to  bum.  He  had  given  out,  that  he 
would  drink  halt  a  glass  of  boihng  oil :  but  I  did  not  find  that  he  could 
take  any  such  doss,  and  I  only  saw  him  take  within  his  mouth  about 
\  the  quarter  of  a  spoonful.    It  was  also  reported,  that  he  had  washed  his 

I  face  and  hands  in  ooiling  lead  ;  but  he  contented  himself  before  me,  with 

I  quickly  dipping  the  ends  of  his  fingers  in  the  melted  metal,  and  putting 
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a  SBian  qutntity  thereof  on  hit  tongve,*  after  which  he  applied  a  piece  ef 
hot  iron  to  his  tongue,  seemingly  without  any  inconrenlence ;  while  re« 
peatii^  thk  experiment  sereral  times^  J  clearly  perceived  his  tongue  to 
be  e«raied  with  the  appearance  of  a  grayish  slrui,  similar  to  that  of  a 
penoD  baTing  a  fever, 
<' Another  of  his  experiments  was  that  of  thrusting  a  thick  golden  pin 


piled  to  tanned  leather. 

**  Instead,  therefore,  of  usdeisl^  wasting  time  in  simple  conjectures,  I 
resolved  to  adopt  the  best  expenmenial  arts,  trying  on  myself  the  ac- 
tion of  all  the  means  proper  to  benumb  the  cutaneous  nerves,  and  to 
clothe  the  skin  with  a  substance  which  was  a  non-conductor  of  caloric* 
Few  tubslancea  belonging  to  chemical  compositions,  appeared  to  me  pro. 
per  for  this  purpose.  The  sharp  sensation  wbicb  was  excited  by  the 
vapour,  <fisengaged  by  the  contact  of  fire  with  the  mcombustible  mem- 
fanuie,  and  the  chemical  reason,  induced  me  first  to  have  recourse  to  add 
subetances,  and  to  somie  of  the  acidulous  salts. 

^  These  essays  with  the  acidulous  salts,  and  alum  in  particular,  were 
only  the  rudiment*  of  a  knowledge  of  the  phenomenon,  the  examination 
of  which  was  still  incomplete.  An  accidental  combination  afterwarda 
mduoad  me  to  undertake  a  new  series  of  experiments,  bv  which  I  might 
be  enabled  io  give  a  more  dear  explanation  of  all  the  more  difficult 
eperationa  executed  by  thb  reported  Incombustible  man.  Wishing  to 
eiamine  if  washing  the  almost  incombustible  part  (rendered  so  by  the 
action  of  alum),  would  make  it  lose  the  quality  ic  had  acauired,  I  rubbed 
it  with  hard  soap,  then  washed  and  dried  it  with  a  cloth,  and  then  ap-^ 
plied  a  piece  of  red-hot  iron.  I  was  then  much  surprised  to  find,  that 
the  akin  of  that  part  not  only  preierved  the  same  insensibility,  but  was 
even  stron^r  than  at  first.  I  again  rubbed  the  same  part  with  soap, 
without  wiping  it  with  the  cloth,  and  passed  over  it  the  red-hot  iron, 
without  ieeling  the  least  effect  of  bummg  or  even  of  singdng  the  hair. 
Remembering^  the  crust  which  I  had  observed  on  the  fire-eaters  tongue, 
I  waa  determined  to  rub  mine  with  the  same  sort  of  soap,  and  it  tuUy 
anawered  the  desired  purpose,  bcvinnuig  first  with  iron  slightly  heated, 
and  raising  the  heat  gradually  until  it  was  red  hot.  I  made  a  soft  paste  of 
soap,  triturated  in  a  mortar,  with  water  saturated  by  addulous  sul- 
phate of  alumina  and  potass ;  and  spreading  this  compodtioo  on  my 
toi^gue,  the  experiment  completely  succeeded.  Still  more  simple,  I 
Ibund  the  process  of  first  bathing  the  tongue  with  sulphureous  add, 
and'  afterwards  rubbing  it  ojften  with  a  piece  of  soap.  The  experiment 
succeeded  still  better,  when  after  bathing  the  tongtie  with  this  acid,  I 
covered  it  with  a  thin  stratum  of  sugar  reduced  to  impalpable  pow- 
der, and  rubbed  it  afterwards  with  tl^  soap  in  the  same  manner.  The 
sugar,  in  this  case,  like  a  mordant,  made  a  greater  quiLntity  of  soap  ad- 
here to  the  tongue.  Of  all  the  known  substances,  ioap  is  that  whidi 
best  merits  the  name  of  restrainer  of  caloric 


*  The  probability  is,  that  in  this  part  of  the  Exhibitions  of  Firewaters, 
the  lead  is  not  in  a  state'  of  purity ;  but  combined  with  mercurv,  and 
perliapa  bismuth.  See  F«xperimenti  on  amalgams  and  fusible  alloys  In 
Chapter  1.  of  this  volume.  The  deception  is  a  probable  one,  for  these 
alloys  can  hardly  be  distinguished  firom  melted  lead  by  their  cobur. 
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<j[i  <'  From  these  experiments  I  proceeded  to  that  with  the  boiling  ofl, 

putting  at  first  a  very  small  drop  considerably  heated  on  my  ton^^ue, 
and  a&rwards  increasing  the  quantity  and  heat.    This  experiment  was 
Jl  also  satisfactory ;  the  oil  put  on  the  tongue,  thus  prepared,  made  a  hissing 

noise,  similar  to  that  made  by  red-hot  iron  when  brought  in  contact 
with  a  humid  IjNody ;  after  the  hissuiff,  the  oil  ceased  to.be  hot,  and  was 
easily  swallowed.  From  all  these  facts,  I  am  led  to  account  as  follows 
for  toe  phenomena  exhibited  by  Lionetto, 

*'  1.  The  hair  over  which  he  passed  the  hot  iron,  had  baen  first  bathed 
with  a  solution  of  alum ;  and  hence,  the  origin  of  the  vapour  which  arose 
from  his  hair. 

"  2.  The  hot  iron  with  which  he  rubbed  his  legs  and  arms  produced 
no  bad  effects,  from  a  similar  preparation  being  lued. 

**  3.  The  same  reason  will  also  apply  to  the  experiment  with  his  foot* 
although  the  contact  with  the  iron  was  much  longer ;  but  it  is  well 
known  that  the  foot  is  the  most  callous  part  of  the  human  body. 

"  4.  With  respect  to  the  boiling  oil,  wc  will  minutely  follow  Ltoneito's 
experiments.  He  took  the  oil  from  the  fire,  and  to  convince  the 
audience  ,of  its  high  temperature,  he  threw  therein  a  quantity  of  lead, 
which  melted ;  but  it  is  only  reasonable  to  conclude,  that  this  was  a 
mere  stratagem  to  cool  the  oil.  Of  the  oil  thus  cooled,  he  took 
j  i  barely  a  quarter  of  a  spoonful^  and  this  he  let  dexterously  fall  on  his 

^  ]  tongue  only ;  which  was  perhaps  prepared,  in  such  a  manner,  that  it  im- 

mediately cooled  the  oil,  which  was  then  swallowed  scarcely  tepid. 

"  8.  The  experiment  of  the  melted  lead,  in  which  he  occasionally 
dipped  his  fingers,  and  put  a  very  small  quantity,  not  in  his  mouth,  but 
on  nis  tongue,  can  easily  be  accounted  for  in  the  came  way."* 

Very  different  indeed  from  the  action  of  the  foregoing 
Gases  on  combustible  bodies,  is  that  of  Oxygen  Gas.  This 
Gas  in  an  eminent  degree  supports  combustion.  In  all  these 
cases,  the  Oxygen  combines  with  the  combustible  substance, 
forming  either  an  Acid  or  an  Oxide.  The  combustion  will 
be  at  an  end  when  the  Oxygen  is  exhausted. 

DXXXVII. 

A  LIGHTED   Taper  will  burn  vividly 

In  Oxygen  Gas. 

If  a  lighted  taper  be  introduced  into  a  jar  filled  with  Oxy- 
gen Gas,  it  wilt  burn  with  wonderful  splendour  and  heat ; 
if  it  be  suddenly  withdrawn,   and  the  flame  extinguished  by 
the  breath,  (but  the  wick  still  in  a  kindled  state)  and  again 
I  introduced,  it  will  immediately  burst  into  a  flame  ,  with  a 

sort  of  flat  or  obtuse  explosion. 

Observation,  This  may  be  as  frequently  performed  as  the  quantity 
of  oxygen  gas  will  permit ;  and  the  experiment  may  be  varied  by  the 
introduction  of  ignited  slips  of  wood  or  paper. 


See  FooUnots^  Page  aOfi. 
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Ignited  Chakcoal  burks  with  much  splendour 

In  Oxygen  Gas. 

If  a  piece  of  ignited  Charcoal  be  put  into  a  small  Plii- 
tbum  spoon,  and  immersed  in  a  jar 
of  Oxygen  Gas;  Combustion,  with 
great  splendour,  will  take  place,  and 
Carbonic  Acid  will  be  formed  by  the 
union  of  the  two  substances.  The 
annexed  cut  represents  ajar  of  Oxy- 
gen Gas,  with  the  Platinum  spoon. 
A^  is  the  spoon  ;  b,  the  jar. 


^ 
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DXXXIX. 
SULPHUB   BURNS   BEAUTIFULLY  IN   OxYABN  GaS. 


If  a  piece  of  Sulphur  in  a  Platinum  spoon,  be  set  on  Sre^ 
and  in  that  state  immersed  in  a  jar  of  Oxygen  Gas,  it  will 
bum  with  a  beautiful  violet-coloured  scintillating  flame ;  at 
the  same  time,  the  jar  will  be  filled  with  a  brown  vapour, 
which  is  Sulphurous  Aoid  Gas ;  the  same  as  when  Sulphur 
is  burnt  in  the  open  air,  by  combining  witli  its  Oxygen. 

Oftfervo/ion.  This  Gas  will  quickly  be  absorbed  by  the  water  in  the 
saucer,  forming  sulphurous  acid. 

DXL. 

Phosphorus  burns  with  astonishing  splendour 

In  Oxygen  Gas. 

Fill  a  dear  glass  bottle  with  Oxygen  Gas,  and  prepare  a 
inxt  hooked  at  one  end,  the  other  oeing  fixed  in  a  cork  that 
£ts  the  bottle ;  upon  this  hook  place  a  piece  of  Phosphorus, 
of  the  size  of  a  pea :  set  fire  to  the  Phosphorus,  and  im- 
merse it  in  the  bottle,  till  it  reaches  half  way  down.  The 
Phosphorus  will  bum  with  so  much  splendour  and  rapidity, 
that  the  eye  can  scarcely  bear  it ;  at  the  same  time  great 
heat  will  be  evolyed,  and  the  sides  of  the  vessel  will  be  en- 
crusted with  a  white  flaky  substance,  called  Phosphoric 
Add 

nxLi. 
The  Combustion  of  Boron  in  Oxygen  Gas, 

Is  very  spUndid. 

If  a  small  piece  of  Boron  be  heated  to  660^  in  a  Platinum 
spoon,  and  introduced  into  a  jar  of  Oxygen  Gas,  it  will 
mim  with  the  greatest  brilliancy,  aad  b^  Combination  with 
the  Oxygen  wul  be  converted  into  Boradc  Add. 


966 


coifBonrioff. 


ObterwoHcn.  The  affinity  of  boron  for  oxjffen^  is  so  great  at  thii 
temperature,  at  to  separate  it  from  any  other  subsfeance. 

DXLtl. 

■HttMiBittoe'f  PrBopMBVs  burim  wlru  irucH  milliainct 

fn  Oxygen  Gas,. 

Pour  into  ajar  of  Oxygen  Gas,  about  a  scruple  oi  Horn- 
berg's  Pyrophorus.  This  inflammable  substance  will  take 
fire  the  instant  it  enters  Ae  jar ;  the  ignition  will  be  accom- 
panied by  a  slight  explosion. 

DXLIir. 

Thb  Combustion  of  Sodium  in  Oxygen  Gas 

Is  very  Brilliant. 

If  a  small  portion  of  Sodium  be  heated  nearly  red-hot  in 
an  iron  spoon,  and  in  this  state  immersed  in  a  jar  of  Oxygen 
Gas,  a  very  beautifiil  and  brilliant  Combustion,  attended  by 
rapid  scinuUations  and  vivid  flame,  'will  take  plaee.  ^Tbe 
product  will  be  Oxide  of  Sodium,  or  Soda. 

Ofnervatum.  In  tkig  experiment  at  well  as  in  the  following,  an  iron 
instead  of  a  platinum  spoon  should  be  used,  as  the  sodium  and  potss- 
•iumin  an  oxidised  state,  (that  is  in  the  Alkaline  staile,)  actveiy^stitid^ly 
on  Platinum. 

DXLIV. 

Potassium  sntebs  into  vivid  Combustion,  when 

Heated  in  Oxygen  Gas. 

Potassium  has  great  affinity  for  Oxygen,  and  abstracts  it 
from  many  other  substances.  If  a  small  quantity  receives 
something  below  a  red  heat  in  a  jar  of  Oxygen  Gas,  by 
means  ot  a  burning  lens,  (see  Plate  3,)  it  takes  fire,  and 
bums  with  most  vivid  light  and  intense  heat ;  fbrmbag  the 
Peroxide  of  Potassium,  or  Potass. 

DXLV. 

Tin  burns  bbtlliantly  in  Oxygen  Gas. 

Heat  some  granulated  Tin  considerably,  in  a  Plattnum 
ipoon,  and  in  this  state  immerse  it  in  Oxygen  Gas ;  a  very 
beautiful  Combustion,  attended  by  a  bnlfiant  white  light, 
'Will  instandy  take  place;  when  Oxide  of  Tao  wiUbe 
formed. 


CQM^USTiaN. 
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Dxxjn. 

Combustion  of  Ison  Wire  in  Oxtgbn  Gas. 

If  an  Iron^wire  twisted  in  the  foim  of  a  coiksonew,  (or  in 
m  straight,  or  any  o&er  form,)  having  the  end  of  an  ignited 
Sulphur  match  attached  to  it,  be  plunged  into  ajar  of Oxy- 
8^  S^9    a  beautiful  and  rapid  scmtiUatins  Combustion  m 
It  q^ral  ditoction  wiU  take  pW,  ficorming  Cbcide  ^  ixQU. 


(Hftervationi.  In  this  and  similar  experiments, 
iihe  beat  is  so  great,  thai  if,  upon  sudden  agitation 
of  the  jijr,  a  drop  qf  the.i;)etted  A^etal  sboyld  ttrUce 
l^giUQst  Its  ti^,  the  gliys  v^Ul  be  p^iifor^t^  in  aja 
instant ;  and  the  drop  will  appeal*  on  Uie  table : 
sometimei  the  ^obme  only  oEects  a  permanent 
lodmnent  in  the  side  pi  the  jar. 

tkewwxfid  figwe  iQuiitratw  .tins  experineot. 
A,  Is  the  jar,  oontaii^ng  the  oxygen  gas.  b,  the 
twisted  iron  wire,  c,  the  end  of  the  wire  in  a 
Jtale  of  combustion.  Under  the  jar  is  a  saucer, 
flonitaining  watar  to  pverent  the  escape  of  the 


Dl^VII. 
Z^C  fiVf,7StB   B^LLIANJXLY  ,IV  QxT6£N   Gjkf. 

If  a  jueoe  qf  jZiQc  be  put  intP  (he  Platinum  .spoon  with  a 
Teiy  small  piece  of  Phosphorus,  and  the  Phospnorqs  set  on 
fire ;  and  if,  in  this  {State,  the  spoon  \>e  immersed  in  a  jar 
of  Oxygen  G^,  Combustion  will  be  soon  communicated  to 
the  jnetal,  which  will  burn  with  a  greenish  flfune,  forming 
Oude  of  Zinc. 

Observation,  ;2inc^ings  or  tumiiM^  will,  perhaps,  answer  the  pur- 
pose better,  as  the  |)articles  in  a  dinded  state  are  more  liable  to  com- 
nistiQo,  than  a  piece  of  the  metal. 

DXLVIII. 

Arsenic  burns  vitidlt  in  Oxtoen  Gas. 

Put  a  small  piece  of  Arsenic  into  the  Platinum  spoon 
with  a  piece  oi  Pliosphorus,  the  size  of  a  spUt  pea.  Set 
ffire  to  the  P^ipsphorus,  and  introduce  the  spoon  quickly 
into  a  jar  of  Oxygen  Gf^s :  the  Phosphorus  will  soon  pre  the 
the  metal,  which  will  bum  with  ipuch  brilliancy,  ^vine  out 

ahite  fumes,  which  will  attach  themselves  to  t|)e  jfi^es.of 
ke  jar. 


m 
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DLVr. 

HtDRoGEK  icksa  \VAen'  ikiiitt  with"  NiTA6ir8  Gil. 

Fill  a  stout  phiitl  with  Nitrous  and  Hydrogen  Qaaci,  m 
equal  proportions,  set  fire  to  the  Gases  at  the  mouth  of  tht 
phial.     Flame  of  a  greetr  cditfttt  wHi  pervade  it» 

bLVir. 

SuLPHUBETTED  I^YDlfOGEN   \¥ILL    BUEN  WHEI^    MIXED 

With  I^UroUs  das. 

Let  a  bladder  be  filled  with  three-fifths  of  Sulphuretted 
Hydrogen  Gas,  and  two-fifths  of  Nitrous  Gas.  If  Soap» 
buobleit  ar^  Mown  with  this  eottipound,  thejr  wiU  exploae 
and  burn  with  a  light-green  Aaaoaef  when  a  lighted  candle  is 
brought  in  contact  wim  them. 

Observation.  If  these  proportions  ore  mixed  in  a  jar,  ahd  Intlaidedy 
a  greenish  flame  wiU  pervade  the  whole  of  the  yessel. 

DLVIIX. 

NiTBOus  Acid  Gas  supfoets  Combustion. 

Immerse  a  burning  tapier  in  a  jar  of  NitroUs  Acid  Gas ; 
the  flame  will  be  enlarged^  and  it  will  burn  blilliatiitly. 

DLIX. 

Phosphobus  burns  in  Nitbous  Acid  Gas. 

If  a  piece  of  inflamed  Phosphorus  be  plunged  in  a  jar 
of  Nitrous  Add  Gas,  a  very  ocautiful  and  bnlliant  Coni- 
bufttioh  will  be  the  c6nseqt]^tice. 

DLX. 

Chabgoal,    and   Hombbbg^s  Pybophobusi  burn  im 

Nitroui  Acid  Gas. 

Immerse  a  piece  of  ignited  Charcoal  in  a  JBf  of  Nitrooi 
Acid  Gas :  it  will  burn  with  a  dull  red  flame ;  but  if  some 
of  Romberg's  Pyrophorus  he  poured  into  a  jar  of  this  Ga8» 
a  brilliant  stream  of  fire  will  flow  to  the  tx)ttom. 

DLxt. 

A  tApeb  burns  BBtLttANttY  tit  Uirnoijs 

Oj^iit  Gas. 

Prepare  a  jar  of  Nitrous  Oxide  Gas,  and  immerse  in  it  a 
lighted  tapei*;  the  flame  will  instttntly  be  tendered  more  vin^ 
and  as  the  taper  burns,  slight  detonations  will  be  heard. 


Q0i(l9UMIOH.  ftl^ 

When  the  gas  hat,  heco^  nearly  expended,  the  txtcnal 
fihn  or  flamfi  will  be  of  a  rery  beautiful  azure  hue. 

If  a  piece  of  red-hot  Charooal  be  introduced  into  a  jar  of 
Nitrous  Oxide  Qas,  it  wiD  bum  with  atmott  the  «iine  btil« 
liancy  that  it  does  in  Oxygen  Gas. 

OLXIII. 
laON-WIKB  BUKNS    TITIDLY  IN  NttBOUS  OxIDE  6a& 

Attach  a  small  piece  of  Phosphorus  to  a  spiral  wire,  si- 
KiTar  to  that  used  fbr  Combustion  in  Oxysen  Gas;  set 
fire  to  the  Phosphorus,  and  when  in  a  state  of  mftEimmation, 
introduce  it  into  a  large  jar  of  Nitrous  Oxide  Gas :  a  very 
beautiful  scintillating  Combustion,  with  much  splendour, 
will  takeplMew 

111  NUr€U9  Omide  Oas, 

Xmioer^  9  piiQce  of  igpited  phosphorus  in  a  jar  of  Nitrous 
le  Gaa;  u  wiUburn  remarkabl\y  quick,  and  with  asto- 
nishing splendour. 

Observation,  If  a  small  piece,  of  double  the  size  of  a  pin's  head,  I)e 
put  vo^  a  fdkstuiUQi  spoon  immersed  in  the  gas.  aiid  a  thick  iron-wire 
neated  t6  whiteness,  be  brought  in  contact  with  it,  an  explosion  will  be 
tfaeeoDsequencft. 

DLXT. 

Thx  coi^BusTio^  07  Sulphur  in  Nitkods  Oxide  Gas, 
Is  attended  h^  beautiful  phenomena. 

IKp  a  lonc^  slip  of  Wood  in  melted  Sulphur,  so  that  one- 
hair,  upwards,  may  be  covered,  light  it,  and  whilst  burn- 
ing wiUi  a  weak  oluish  flame,  introduce  it  into  a  jar  of 
Nitrous  Oxide  Gas :  the  flame  will  be  instantly  extinguished. 
Withdraw  the  match,  inflame  it  again,  and  bt  it  bum  for 
twc#  or  three  aeeondd  mitil  the  flame  be  vivid,  then  immerse 
it  once  more.  Instead  of  extinction,  the  flame  will  be  now 
kept  up  With  gpreat  splendour.  It  ^1  be  of  a  dehcate  red 
eolour. 
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DLXVI. 

Zinc-filings  burn  in  Nitkous  Oxide  Gas. 

Put  some  Zinc-filiDgs  into  a  Platinum  spoon;  and  with 
them,  a  small  piece  of  Phosphorus :  set  the  Phosphorus  on 
fire,  and  immediately  olunge  the  whole  into  a  jar  of  Nitrous 
Oxide  Gas.  Combustion  will  be  communicated  to  the  Zinc, 
which  will  accordingly  give  out  a  greenish  flame. 

DLXVII. 

Beautiful  combustion  of  Hombbbg^s  Pyhophoeus 

In  Nitrous  Oxide  Gas. 

Pour  some  Hombei^'s  Pyrophorus  into  a  iar  of  Nitrous 
Oxide  Gas :  as  it  descends,  it  will  appear  to  be  transformed 
into  a  stream  of  fire. 

DLXTIII. 

Htdbooen,  and  Niteous  Oxide  Gases  explode 

When  warned  together. 

Fill  a  small  stout  wide-mouthed  phial  with  equal  parts  of 
Hydrogen,  and  Nitrous  Oxide  Gases :  before  the  phial  is  re- 
moved from  the  shelf,  wrap  round  it  a  piece  of  cloth,  or  a 
pocket-handkerchief.  Now  lift  it  up  quickly,  and  present 
the  mouth  to  the  flame  of  a  candle ;  a  loud  explosion  will 
be  the  consequence. 

DLXIX. 

Soap-bubbles  inflated  with  Hydrogen  and  Nitrous 

Oxide  Gasesy  explode  wlien  inflamed. 

Half  fill  a  iar  with  Nitrous  Oxide  Gas ;  fill  the  other 
half  with  Hydrogen  Gas ;  and  fill  a  bladder  from  the  mix- 
ture. Attach  a  tobacco-pipe  to  the  bladder,  and  prepare 
some  soap  lather.  Dip  the  bowl  of  the  pipe  in  the  lather, 
form  bubbles,  and  set  fire  to  them  when  they  have  ascended 
a  little  way :  they  will  explode  with  a  loud  report. 

DLXX. 

Combustion  of   Puosphubetted   Hydrogen, 
In  Nitrous  Oxide  Gas,   attended  by  Espplosion. 

Prepare  a  jar  of  Nitrous  Oxide  Gas,  and  pass  up  into  it, 
a  few  globules  of  Phosphuretted  Hydro^n  Gas,  at  a  time ; 
they  will  explode  the  instant  they  come  m  contact  with  the 
other  Gas,  exhibiting  a  very  bright  flame. 


coMBVsnoir  SIS 

0h§it9aiiamt,  Phoiphate  of  Ammonia  will  be  the  lemlt  ni  thu  com- 
iNHlioD ;  fiur  tbe  oxjaen  of  the  nitrous  oxide,  having  oombined  with  the 
phonboruf  to  form  phosphoric  acid,  leaves  the  nitrogen  to  combine  with 
the  nee  hrdrogen,  and  tons  form  ammonia.  But  these  two  substances 
being  unable  to  retain  their  gaseous  form  separately  in  the  same  wtase^ 
combine  and  form  phosphate  of  ammonia. 


The  Jbilowing  Experiments  iUustrate  the  capability  of 
Chlorine  Gas.  and  some  of  Us  compounds^  to  support  Com- 
bustion. In  all  such  cases^  the  ClUorine  combines  with  the 
combustible^  Jbrming  a  Chloride. 

DLXXI. 
A  LIGHTED  TAPES  BURKS  WITH  MUCH.XKBKGT 

In  Chlorine  Gas. 

If  a  lighted  taper  is  immersed  in  Chlorine  Gas,  Com- 
bustion will  be  most  actively  continued ;  and  will  be  acoom- 
paiiied  by  red  flame,  aiid  a  copious  emission  of  dense  fumes, 
as  long  as  any  of  ttft  Gas  remains  in  the  jar,  in  a  state  of 
purity. 

DLXXII. 

Combustion  of  Charcoal-powdib  in  Culobine. 

Pour  some  dry  Charcoal,  newly  made  and  finely  powder- 
ed, into  a  jar  containing  Chlorine  Gas :  a  very  l>sautifiil 
onnbustion  will  take  place,  displaying  a  stream  of  fire. 

DLXXin. 

Phosphorus  burns  sfontakeouslt  in 

Chlorine  Gas. 

If  a  bottle  be  filled  with  Chlorine  Gas  and  a  bit  of  Phos- 
phorus be  introduced  into  it,  it  will  take  fire  spontaneously, 
Duminff  with  a  liffht-green  flame,  but  without  affording  so 
much  Eght  as  in  Oxygen  Gas :  the  product  will  be  a  wliite 
subfrtance,  which  adheres  to  the  sides  of  the  vessel,  and  is 
the  Proto-chloride  of  Phosphorus. 

O^iervatian,  The  proto-chbride  if  that  state  of  combination,  in 
which  the  photphorus  unites  with  the  least  quantity  of  chlorine. 

DLXXtV. 

Boron  is  combustible  in  Culobinb  Gas. 
If  a  small  quantity  of  Boron  is  introduced  into  a  jar  or 
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bMH 'IM  irilh  CMmae  €i»»  it  tdM  fii»  and  Wi9M»  «ii^ 
n  most  ft|ntsndiu  flsmcf  s  md  m  the  eoniDSflliDit  goes  od^  m^ 
Cblorine  and  Boron  are  deposited  on  the  sides  of  the  rm^ 
m  the  tdtuk  of  Chloride  of  jBbron. 


DLJUCV. 
MeECUBY  BVEKf  IM  CuLOEINX  OaS. 

A  vtry  brilliant  consbiMtioE  takaa  place  if  MeKcuijr  ia  a 
FlaliMMn  ipoov,  be  bcated  in  ft  jai  ^  Chkrifte  Gas  i  GU»- 
ride  of  Mercury  will  be  formed. 

DJhXXTI. 
POTBSnilX    BUEKS   WHEH    WLATnOD  tK 

Chlonne  6m. 

Put  a  ^bale  of  Potassium  into  a»  Inm  Bpocm,  and  ist- 
met^  it  in  a  jar  contatniBg  Chlorine  Gas;  heaC  it  hf 
means  of  a  burning  lens,  to  abont  70^  of  Fahrepheit:  a 
Yerjr  splendid  combustion  will  take  pktee,  and  Chfezidfr  of 
Potassium  will  be  formed. 

OhtTvaiUm,  It  is  best  to  immerse  the  Potassium  by  means  of 
an  ireii  spoon^  ss  a  platiniim  erne  woidd  be  soRoded  by  Os  iolisn  of 
the  chloruie. 


DLXXVII. 

Sodium  is  combustible  iv  Chloeine  Gas. 

If  a  small  quantity  of  Sodium  in  a  Platinum  spoon,  be 
immersed  in  a  jar  of  Chlorine  Gas ;  rapid  combustion,  nith 
red  sparks  and  flaine,  will  take  place :  the  product  will  be 
Chloride  of  Sodium. 

DLXXTIII. 

TiH  BUEKs  m  Chloeiiii  Gas. 

Put  some  Granulated  Tin,  or  Tln^filrngs,  heated  to  about 
80^,  into  a  Pladnum  spoon,  and  immerse  them  in  a  jar  <^ 
Chlorine  Gras.  Immediate  combustion,  attended  by  aUutsh 
white  flame,  will  take  place,  fanning  Chlwide  of  Tin. 

OEwcrmi/um.  This  experiment  may  be  rarisd  by  immersing  a  piece 
of  tinfoily  huag  upon  a  pUtinttm-wiit»  in  a  jar  of  this  g««« 
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Pot  «  pieise  <tf  SStet-ttit  oti  (he  booked  end  of  K  Pkti- 
iMm  wire ;  hetH  it  Co  about  tCF  or  100^,  itnd  in  thitf  stattf 
itettier^  it  in  «  jar  of  Chlorine  Oa».  Coimbn^tion,  with  • 
hrilliant  white  flame,  will  take  place,  forming  Chteide  of 
Silver. 

06servaii§ii.  ne mbe  phrtk^vaoMi  wOl  reMdl,  hf  tttjpgtlie filings 
of  Syrer. 

Gold-leaf  burns  iJf  Cbloeivb  Gas. 

If  Grold-Ieaf  be  heated  to  about  100^,  and  immersed  in 
a  jar  of  Chlorine  Gras,  combustion,  with  a  beautiful  men 
fliune  will  takd  place.     Chloride  of  Gcid  will  be  formea. 

DLXXXI. 

BisHutH  Hi  couAtrsTiBLS  in  CuLoniNt  Gas. 

Put  a  few  Bismuth-filings  into  a  Platinum  spoon,  heat 
them  to  about  80^,  and  itnmerse  them  in  a  jar  of  Chlorine 
Gas.  Combustion  will  take  phee^  attended  by  a  blue  light. 
Chloride  of  bismuth  will  be  formed. 

Dtxxxti 

Arsenic  is  CoMBustiBLR  in  Chlorine  Qa$* 

Put  some  filings  of  Arsenic  into  a  Platinum  spoon,  heat 
them  to  about  80*,  and  immerse  them  in  a  jar  of  Chlorine 
Gas.  Combustion  will  take  place,  attmded  by  beautiful 
scintillations  and  a  greenish  flame. 

Otidrvatidh.    Chloride  of  arsenic  will  be  Ibrired-in  dense  white  liimef. 

ntxxxitt. 
Iron  will  burn  in  Chlorine  Gas. 

Put  some  Iron-tnmings  into  a  Platinum  spooti,  heat  them 
to  about  200^,  and  immerse  them  in  a  jar  of  Chkrine  Gas. 
Combustion^  attended  by  a  yirid  red  fight,  will  take  plaee^ 
Ibrming  Chloride  of  Iron. 
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DLXXXIT. 

Cobalt  burns  in  Chloeinc  Gab. 

Put  some  Cobalt-filings  into  a  Platinum  ipoon,  heat  them 
to  ;200^,  and  immerse  them  in  a  Jar  of  Chlonne  Gas.  Com- 
bustion, with  a  pale  blue  light  wiU  be  the  consequence^  form- 
ing Chloride  of  Cobalt 

DLXZXV. 

Lead  is  Comhustidle  in  Chlorine  Gas. 

Into  a  Platinum  spoon  put  a  few  filings  of  Lead,  beat 
them  to  80%  and  immerse  them  in  a  jar  of  Chlorine  Gas. 
Combustion  will  take  place,  attended  by  a  lambent  white 
flame.     Chloride  of  Lead  will  be  the  proauct. 

DLXXXVI. 

Copper  burns  in  Chlorine  Gas. 

Put  some  Copper-filings  into  a  Platinum  spoon,  heat  them 
to  180'',  and  immerse  them  in  Chlorine  Gas.  The  filing 
will  bum  with  a  dull  red  flame.  Chloride  of  Copper  will 
be  the  result. 

DLxxxvn. 

ANTiMONr  burns  in  Chlorine  Gas. 

If  Filings  of  Antimony,  are  heated  to  about  80°,  and 
immersed  in  a  jar  containmg  Chlorine  Gas,  rapid  scintilla- 
ting combustion,  with  a  white  flame,  will  take  place.  Chlo- 
ride of  Antimony  will  be  formed. 

DLxxxvin. 

Zinc  is  Combustible  in  Chlorine  Gas. 

Put  some  Filings  of  Zinc,  heated  to  about  SO""  Fahren- 
heit, into  a  Platinum  spoon,  and  immerse  them  in  a  jar  of 
Chlorine  Gas.  Vivid  combustion  will  take  pkcc,  ac- 
companied by  brilliant  scintillations.  Chloride  of  Zinc  will 
be  formed. 

DLXXXTX. 

Nickel  burns  in  Chlorine  Gas. 

If  small  pieces  of  Nickel  heated  to  about  200°,  be  put 
into  a  Platinum  spoon  and  placed  in  a  jar  of  Chlorine  Gas, 
brilliant  combustion  will  take  place,  and  Chloride  of  Nickel 
will  be  formed. 
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DXC 

Tbllurium  is  combustiblk  in  CHLomim  Gab. 

If  s\Dall  pieces  of  heated  Tellurium  are  introduced  into  a 
jar  of  Chlorine  Gas,  they  will  instan^  take  fire,  and  bum 
with  a  greenish  flame.  Chloride  of  Tellurium  will  be  the 
product 

Dzcr. 

Combustion  of  Dutch  Metal  ik  CuLoaiirt  Gas. 

Hang  upon  a  hooked  wire  a  leaf  of  Dutch  Metal,  and 
immerse  it  in  a  jar  of  Chlorine  Gas  ;  a  very  beauUful  com- 
bustion will  take  place :  Chloride  of  Copper  will  be  formed. 

DXCII. 

Phosphubkttsd  Hydbog£m  Gas  bu&ks  in 

Chlorine  Gas. 

Having  prepared  Phosphuretted  Hydrogen  Gas  in  a  re- 
tort, put  the  beak  under  a  jar  of  Chlorine,  placed  upon  a 
shelf  over  Mercury.  As  the  globules  ascend,  they  will  in- 
flame and  detonate. 

ObMervation,  When  a  few  globules  have  passed  up,  the  beak  ihould 
he  withdrawn,  ai  a  greater  quantity  at  one  time,  might,  by  its  explosion, 
burst  the  apparatus.  The  products  of  this  combustion  are  chloride  of  phos- 
phorus, and  hydro-chloric  acid ; — ^part  of  the  chlorine  combining  with 
the  hydrogen,  and  part  with  the  pnosphorus. 

'nxciir. 

Antimony  burns  in  Pbot*oxids  of  Chlorine. 

Heat  some  Filings  of  Antimony,  gently,  in  a  Pladnum 
spoon,  and  immerse  them  in  a  iar  containing  Prot-oxide  of 
Chlorine.  Combustion,  attencxd  bya  dull  yellowish  white 
li^t,  vrill  be  the  consequence. 

DXCIV. 

Copper  burns  in  Prot-oxibs  of  Chlorine. 

Heat  some  Copper-filings  in  a  PlaUnum  spobn,  and  im- 
merse it  in  a  jar  of  Prot-oxide  of  Chlorine.  Combustion, 
attended  by  a  dull  red  light,  will  be  the  consequence. 

DXCY. 

Combustion  of  Charcoal  in  Prot-oxide  of  Chlorikb. 
Kindle  a  piece  of  Charcoal,  place  it  in  a  Platinum  spooii, 
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and  immene  it  in  a  jar  of  JRmt-oxide  of  Chlorint.     It  will 
bum  wi^  ^  4ttU  .^:^i^  %Ut- 

CcM&VinoK  -OF  PfEOOPiiomaB  jn  Pbot-oxidc  of 

Chlorine. 

Place  a  small  piece  of  Phosphorus  in  a  Platinum  spoon, 
and  iounerse  it  in  a  jar  of  Protoxide  of  Chlorine.  Expuxdon 
and  rapid  nombuttion  will  be  4he  -coBsequenoe. 

PerHmde  of  Chlorine. 

Introduce  a  Platinum  spoon,  cpntuning  a  piece  of  Phos- 
phorus, of  the  sise  of  a  pea,  into  a  jar  <x>nlaiBHig  Per-oxide 
of  Chlorine.  Detonation,  .wddeofilip^position  of  the  Per-oxide 
^ill  ))e  the  ^nsequQnce. 

OUinaHkm,  jtis  jcsnitfkiible^  that  .e^eo  /ifter  'Ae  .cleooppositigD, 
tlie  fb^|4>4rn0  co^iUnues  .to  kufiwitli  iPiich  spj^pur  in  tlie  osy^ 
and  chlorine  gases,  which  ha^e  been  separated  trqm  each  other,  ^e 
per-oxide  of  chlorine,  is  in  the  highest  state  of  oxygenation  of  iducb  the 
«b)Dri|ieis,c«|wbie. 


TK^  JiMonvins  Experiments  prove  the  power  whieh  oAer 
Gases,  besides  Mose  already  mentioned^  have  of  supporting 
Combustion. 

DXCT^1. 
Po7AS8IUM    18  .OOMBUSTI^LE    XS    loDUgC   VaPOU*. 

lBm&a»  A  anvill  globule  of  Pota^$iimi)  by  jineaDs  of  .ap 
I^on  gfOQUj  ia  a  iar  cpnt^iping  ttbe  Vapour  of  Jodipe.  It 
will  bum  with  a  beautiful  yic^^gplovy^  tllVW^  9lld  lodilfe 
of  Potasdum  will  be  formed. 

Observaiitm,  If , this  compound  be  Jieated  in  a  jar  of  chlorine  gas^ 
chloride  of  potassium  will  be  the  product ;  the  iodine  being  set  .free. 

DXCtX. 
PoXAaaiQM  3UJLNS   IN    SrLIQATS]>-FLUjqilIC,C)iAS. 

Put  a  globule  of  Potassium.into  an  Iron  spoon,  and  heat  it 
jg^niiy  in  p.  j^r  of  Silicjited  Ruopc  G*s.  CombustiPD,  with 
a  beautifuKre4(lish  Ught,  will  ^ke  pldice. 


•fitfa*  mn^CMrituKty  jof ^btuniog  jHite  fluoric  aoid  ga^4n  •  ^Ims  Jar,,.iRtMai 
«ii  «tpmneDt4>f  tfais  natuie  must  be,pedbnnea.  Tke  usual. mode  of 
obfaintqg  and  pretmvkig  tUs^at,  add  the  acid  of  the  same  nautCy  isiiy 
unng  a  waden  retort  and  receiTer ;  also  a  -leaden  bottirto  Mditfaftar 
it  in  prepared.  'Wlm  it  is  prsMved  in'a.0laM  retnt,  or  prwemad.iii'a 
ulaas  jar.  It  acts  so  rapkUj  on  tfaeAUos  of  .tbetglass  as  b^^r^  toi»aD- 
lode  and  detroy  .its  -transiMiiencjry  butfinequent^  to  ^rforale  it  with 
holes.     In.theM  cases^  the  gas  itself  is  concerted  into  silicatedHuoric 

DC. 

SuLPfluaBTTED  Hydboobn  .Gas  soj^holta  CoicBiKSTxaK. 

Heat  a  globule  of  Sodium  (in  an  Iron  spoon,)  in  a  jar  df 
Sulphuretted  Hydrogen  Gas.  A  ^erj  beautiful  combustion 
wiil  take  place,  and  Hydrogen  Gas  will  be  evolved. 

Obtervaiion.  Here  the  sulphur  and  the  metal  oomfohie,  'forming  tul- 
phuret  of  sodium^  which  is  a  reddish  substance. 

DC  I. 
PoTASStnU  JimKS  in    SuLPHUEBTTED  fi[n>B06EI9  '&JM. 

A  globule  of  Totassium  heated  in  this  QaM,  will  oiter 
into  vivid  combustion.  Sodium  treated  in  the  same  <w«j 
will  present  aimiliDr  phenomena  and  j-esults. 

Ohtervaiion.  The  sulphuretted  hydrogen  ^as  may  be  recovered  fimn 
these^nripkiiMta^  the  action  of  acids. 

DC  If. 
POTASSXQIC   BURNS  IN    THE   VaPOUB  OF  'BniyPRirBaT  QV 

Carbon. 

'^Bmtt  a  few  drops  of  Sulphuret  of  Carbon  into  a  ^Florence 
flask,  place  it  over  a  lamp,  and  apply  a  £»ntle  heat.;  then 
immerse,  by  means  of  an  Iron  spoon,  a  ^^uleqf  Potassiiuiii 
in  the  vapour  arising  from  it  Combustion,  with  a  red  flsHie, 
wiU  be  tne  consequence :  and  Sulphuret  of  Pqtasrinm  will 
be  fcurmed.  AUosr  aome  of  .the  vapour  ito  eac^f^e,  'before 
the  metal  is  submitted  to  its  iu^tion. 

Obtervatiom.    A  globule  of  Sodhim  treated  In  fthe«UBe«ay  inllitf- 
'ford- similar  phenomena  and  resuks. 

DClli. 

HbATED    PlATIKITII-WIEE    becomes   RED    HOT   WHEN 

Held  in  the  Vapour  of  Sulphuric  Ether. 
Pour  half  a  dram  of  Sulphuric  Ether  into  a  wine^glasSf 


and  twists  m«ce  of  PUtinum-wiK  df  the  flnoten  of  a  aawhig^ 
thread,  in  the  form  of  a  screw,  round  the  finger  :  when  it  has 
received  a  spiral  form,  hold  it  in  the  flame  of  a  candle  until  it 
be  led'hot;  when  the  redness  is  con»derably  abated,  if  held 
oYerthe  wine-glass,  it  will  be  immediately  resumed,  and  kept 
up  as  Ions  as  the  Ether  continues  to  ascend  in  the  state  of  va- 
vouT.  The  experiment  succeeds  better,  if,- when  the  wire  is 
healed,  the  candle  be  withdrawn ;  when  the  appearance  in  the 
dark  will  be  phosphorescent. 


Around  the  tube  nf  a  imall  alcohol-lamp  twittapiece  of  FUtinum- 

Wire,  one  hunilredth  part  u{  an  incb  in  iliameteri  ami  form  about  ten  or 

a  ilozen  coiiTolutioni  above  the 

tube   with    the     unie     piefe. 

Thii  may  be  ilone  l)j  preTioriily 

twiiting:  the  wire  arouiid  a  (o- 

haceo-pipe.       T^t   the  rottmi- 

wicb  ba  amill,  baving  its  fibrea 

looic,  and  itandiiig   perpendi- 

cujar  in  the  tube,  but  no  higher 

than  the  third  or  fourth  codv»- 

lution.      The  coils  towards  the 

top    should   eraduoll;  become 

amaller  a*  Ibey  approach    it. 

The  lamp   ihould  be   a   little 

more  than  half  flUed  with  alco- 
hol, ether,   or    even  camphor. 

Light  the  wick,  and  when  the 

upper    coils  -become    red-hot, 

blow  It  out:  all  the  wire  above 

the  wick  wjll  now  arrire  at  a 

white  heat,  and  continue  to  (five 

out  a  most  brillUnt  li^bt  aa  kiig 

aa  the  alcohol.  Sec.  continues  to 

aicend  by  the  capillary  attraction  of  the  cotton.    In  a  dark  room,  a 

ceotle  lambent  flame  will  be  seen  playing  roiunl  the  wire.    Tbe  annexed 

M  a  figure  of  this  lamp. 

A,  ■,  Is  the  level  of  the  spirits  or  other  combustible  fluid  in  the  lampb 
liia  lamp  evolves  a  degree  of  light  not  only  suScieut  lo  reail  the 

smalleat  characters,  but  it  radiates  with  the  intense  splendour  of  sub- 
stances undergoing  combustion  in  oxygen  gas,  and  is  attended  by  birat 

so  powerful  that  the  alcohol  often  takes  tire,  and  the  lamp  it  Hpuutaue* 

oudy  re-lighted  within  a  few  seconds  after  l>eing  extinguialied. 


COMBUSTION.  8S1 

DCIV. 

Vauatiok,  in  the  Vapour. of  Camphor.' 

If  a  piece  of  Camphor^  or  a  few  small  fragments  of  this 
infiamniable  substance  in  a  heap^  be  placed  in  any  conyenient 
situation,  as  on  a  shilling,  the  bottom  of  a  glass,  &c ;  and 
a  piece  of  Platinum  wire,  either  ocnied  or  pressed  up  to- 

fetber,  be  heated  and  laid  upon  it,  the  Platinum  will  glow 
rilliantly,  as  long  as  any  Camphor  remains,  and  will  fre- 
quently light  it  up  into  a  flame. 


Besides  the  Gcaes  and  Vapours  aiaoe  mentioned,  the  eX' 
fraordinary  Jnct  has  been  ascertained  Aat  Steam  fiom 
Water  wiu  give  much  brilliancy  and  intensity  to  ihe  light 
and  heat  proceeding  Jrom  burning  bodies. 

Mr.  J.  F.  Dana,  has  published,  in  Professor  Silliman*B 
Journal,  that  when  a  jet  of  Steam  issuing  fipom  a  small  aper- 
ture, b  thrown  on  bumine  Charcoal,  tne  brightness  is  in- 
creased, if  the  coal  be  held  at  the  distance  of  four  or  five 
inches  from  the  pipe  through  which  the  Steam  passes ;  but, 
if  the  coal  be  hela  nearer,  it  will  be  extinguished :  a  circular 
black  spot  first  appearing  where  the  Steaiq  is  thrown  on  it 
The  Steam  in  this  case  does  not  appear  to  be  decomposed, 
and  the  increased  brightpess  of  the  coal  depends  probably 
on  a  current  of  atmospheric  air,  occasionea  by  the  Steam. 
But,  when  a  jet  of  Steam,  instead  of  beine  thrown  on  a 
single  coal,  is  made  to  pass  into  a  Charcoal  nre,  the  yivid- 
ness  of  the  combustion  is  increased,  and  the  low  attenuated 
flame  of  coal  is  enlarged. 

When  the  wick  of  a  common  oil-lamp  is  raised,  so  as  to 
^e  off  larce  columns  of  smoke,  and*a  jet  of  Steam  is  thrown 
mto  it,  the  Drightness  of  the  flame  b  increased,  and  no  smoke 
is  thrown  off.  When  Sprits  of  Turpentiiie  are  made  to  bum 
on  a  wick,  tV'  ^'-^"  — j-— j  :- b_-ii  __j  __jij?_i.   -_j 

large  quantit 

of  Steam  is  tT , 

increased ;  and,  when  the  experiment  is  carefully  performed, 
the  smoke  entirely  disappears.  When  the  vapour  of  Spirits 
of  Turpentine  is  made  to  issue  from  a  small  orifice,  and  is 
inflamed,  it  bums,  and  throws  off  large  (juantities  of  smoke ; 
but,  when  a  jet  oi  Steam  is  made  to  unite  with  the  vapour, 
the  smoke  entirely  disappears.    When  vapour  of  Spirits  of 
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COMPL8TION. 


Turpentine,  and  of  Water,  are  made  to  iuue  together  froin 
the  same  orifice,  and  are  inflamed,  no  smoke  appears. 
Hence  its  disappearing  in  the  above  experiment,  cannot  be 
9M»o«ed  to  depend  on  a  current  of  atmocpheric  air* 

When  a  jet  of  Steam  is  thi?9W9  into^be  flame  of  a  Spiriti- 
ffrwine  Unip,  or  into  flaines  which  evolve  no  smoke  or  Ou> 
l^iu^iis  mfhtter,  tb^  wne  effect  is  produoed  as  hj  a  our*' 
Hfiil  of  |dr*  Ix  mp^flfs  from  these  experimenta,  that,  in  all 
flinnea  whi^  evolve  f moke.  Steam  produces  an  increased 
brightness,  and  a  more  perfeot  oombuation.  *^Now,  (says  Mr. 
D.)  with  a  very  simple  apparatus.  Steam  might  be  introdu- 
cea  into  the  flames  of  street-lamps,  and  into  all  flames  which 
evolve  mvich  smoke.  The  advantages  of  aqch  an  arrange- 
ment woa)4  ^9  f^  more  perfect  comDustion,  and  a  greater 
quantity  of  light  flrom  tl^e  same  materials.**  The  flame  of  the 
Jan^  to  whioi  Steam  is  applied,  might  be  made  to  keep  the 
water  boiling  which  supphes  the  Steam,  in  the  same  manner 
dMH  the  MccM  Uat^pipe  mtntioBed  in  this  wovl^  and 
eidubited  in  Plate  9,  distut  and  bums  its  own  vapour. 
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CHAPTER  XIII. 

BXPBRIMBNTS  ON   THE  ^ItliPARATION    AND   OSSKS 
OF  PULMllNAWNe  A*0  DfitONATINCi  tCnAtOtJUtlA 


itOS  most  refharkabte  irtitafwei  of  Edtparisim  bf  H^ 
tiffth  tdhich  we  ate  acquditttedy  are  thoie  tchete  £±pl6si94 
Mtxtutet  ate  uiedy  and  tohere  RetetbetaHon  of  the  Air  ii 
ihe  tofisequerice.  In  the  exf^Io^km  6f  th^se  timfpfmid§ 
(^hidi  dlte  at  t^tians  ktrvdd),  the  simple  subs^ance^  iff 
which  thcfy  dire  anApo^ed  nfe  either  I'eaolved  int6  their 
primanr  states,  or  they  immediately  enter  into  combina- 
tjpn  with  other  substances,  which,  like  themselves,  hare 
iust  been  libei^ti^d.  Iti  lAttet  d^iises,  they  not  otity  t^tsMifL^ 
but  retain  the  elastic  form.  The  explosioli  of  these 
Mh'tM  k  doubtlMi  Offing*  to  their  coDHbinattoD  wiA  bent: 
ktit  whether  thcf  hedt  has  been  latent  in  themAolTes,  or 
#ft<;tber  they  are  capacitated,  by  a  slight  elevaticm  of  tem- 
perature,  suddenly  to  rob  the  surrounding  atmoitphere  ^ 
M  beat,  is  not  known. 

It  is  rettiarkabfe  that  NICrogeu  is  a  eoifiponent  part  oi 
lHoirt  eitplosiVe  mi)rt«tiM     ExpioBioii,  or  the  Reverb^m^ 
libit  of  Air,  ifef  ul^r^iy  a  cioftaeqnence  of  theitr  Sudden  ear 
l^tistoif,  or  iliifi^tti))tion  of  the  elastic  foroK 

The  general  causes  of  Expleiiion  in  the  fbll<>wtng^  Ex- 
periments, are  Heat,  Inflammation,  Friction  or  PercuKsiou, 
and  Mixture. 

D'CV. 

DKrLAomATiov  OF   NxTRic  Acid   with  Oil  ov  Tub* 

If  1  ounce  of  Oil  of 'turpentine  be  poured  into  il  ^ttf« 
pot  (placed  in  the  open  ait*},  and  1  ounce  of  Nitrid  Acid, 
With  20  drops  of  Sulphuric  Acid,  into  a  phial  (iect  to  this 
eod  of  a  walking-stick;  the  Acid,  on  being  thrown  li^Oh 
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the  Oil  (at  ariirs  length,  to  prevent  accident)  will  eaiite 
Deflagration : — abundance  of  Light  and  Heat  being 
evolv(^d. 

DCVI. 

Sulphuric  Acid    deflagbates  with  Red-hot  Char- 
coal. 

Cover  up  some  small  pieces  of  Charcoal  in  a  cruciblct 
and  give  them  a  red  heat.  When  perfectly  hot,  uncover 
the  crucible,  and  pour  some  Sulphuric  Acid  upon  them 
from  a  phial  tied  to  the  end  of  a  stick  ;  immeuiate  De- 
flagration will  take  place  from  the  rapid  decomposition 
of  the  Acid,  part  of  wiiich  will  be  thrown  out,  by  the  quick 
disengagement  of  Carbonic  Acitl  Gas.  When  the  action 
has  subsided.  Sulphur  will  be  found  precipitated  on  the 
Charcoal.  Here  tlie  Charcoal,  in  the  red-liot  state,  has 
more  aflinity  for  Oxy&^en,  than  Sulphur  has  in  the  state 
of  Sulphuric  Acid  ;  the  consequences  are,  the  formation 
of  Caruonic  Acid  and  the  precipitation  of  Sulphur. 

DCVII. 

Ikstantadcous  Expansion  of  Water  when  hratko 

suddenly. 

If  a  tea-spoon-full  of  Water  be  thrown  into  a  ladle  or 
other  vessel  containing  boiling  Oil  or  Fat,  a  number  of 
rapid  Explosions  will  take  place  from  the  sudden  expan- 
sion of  the  Water.  Here,  tue  Oil  requiring  greater  neat 
to  make  it  boil  than  Water  does ;  the  Water  is  rapidly 
converted  into  Steam,  by  depriving  the  Oil  of  part  of  its 
Caloric.  Consequently,  the  quantity  of  Caloric  is  so 
great,  and  the  expansion  so  sutlden,  that  in  addition  to 
tlie  reverberation  of  the  Air,  some  of  the  contents  of  the 
■vessel  will  be  thrown  out. 

DCVIII. 

Decomposition  of  Steam  from  Water,  by   melted 
Antimony,  attended  by  Explosion. 

Melt  some  Antimony  in  a  crucible,  and  when  at  a  white 
heat,  pour  some  Water  into  a  small  retort,  and  hold  it 
over  a  lamp.  When  the  Steam  passes  out,  b<»ld  it  over  the 
crucible  containing  the  Antimony,  so  that  the  Steam  may 
enter  into  or  pass  over  iU    At  this  ioptant,  let  an  assistant 
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Imitate  the  crucible  by  a  pair  of  tong^ :  a  serieft  of  very 
viotent  Explosions  will  take  place,  as  the  Water,  in  the 
form  of  Steam,  is  decomposed.  Here  the  Oxygen  com- 
bmes  with  the  Metal,  and  the  Hydrogen  is  set  free. 

DCIX. 

Sdlfhur   deflagkates    with    melted    Nitrate   of 

Potass. 

Melt  4  drams  of  Nitrate  of  Potass  in  a  crucible,  and 
when  it  is  completely  fused,  throw  in  2  drams  of  Sul- 
phur, in  powder  ;  Deflagration  will  be  the  consequence. 
Here  the  Salt  will  be  decomposed,  and  Sulphate  Oi  Potass 
will  be  found  in  the  crucible. 

BCX. 

To   MAKE  Gunpowder* 

Palrerize  separately,  5  drams  of  Nitrate  of  Potass,  1 
dram  of  Sulphur,  and  1  dram  of  newly-burnt  Charcoal : 
mix  them  together  in  a  mortar,  with  a  little  Water,  so  as 
to  make  the  compound  into  a  dough,  which  roll  out  into 
round  pieces,  of  the  thickness  of  a  pin,  upon  a  slab  ;  this 
must  be  done  by  moving  a  board  backwards  and  forwards 
until  the  dou^h  is  of  a  proper  size.  When  thf-ee  or  four 
of  these  strin<p$,  or  pieces  are  ready,  put  them  together 
«ind  with  a  knife  cut  the  whole  off  in  small  grains.  Place 
diese  grains  on  a  sheet  of  paper,  in  a  warm  place ; 
they  will  soon  dry.  During  granulation,  the  dough  must 
be  prevented  from  sticking,  by  using  a  little  of  the  dry 
compound  powder.  This  mode  of  granulation,  though 
tedious,  is  the  only  one  to  be  used  for  so  small  a  c|uan- 
tity,  for  the  sake  of  experiment :  in  the  large  way,  Gun- 
powder is  granulated  by  passing  the  composition  through 
sieves. 

DCXI. 

Common  Fulminating  Powder. 

Mix  together  1  dram  of  Sulphur,  3  drams  of  Nitrate  of 
Potass,  and  2  drams  of  Carbonate  of  Potass  (all  previously 
pulverised)  in  a  sheet  of  writing-paper.  When  properly 
mixed,  put  them  into  a  small  stoppered  phial.  An 
eighth,  or  a  sixteenth  part  of  this,  put  on  a  lire-shovel,  or 
tin  plate,  held  over  the  fire  for  a  few  minutes,  will  ex- 


fwe  vili  be  pe^n  ta  bov^r  round  it. 


A  COUPODKD  OF  NlTKATS  OF  P0TA8S,  SoLHPnft,  JlSD 
SULFIIOKXT  or  AMTIUOMr,  DEFLA6EATES  VBSM 
SL)OHT(.r    INFLAMXD. 

Reduce  separately  to  fine  poW^er,  i  ounces  of  Nitrate 
Qf  PotftBs,  S  ounces  of  (be  Sulphuret  of  Antimopji  And  1 
o^Dfe  of  Sulptiar  ;  luiz  theii^  Trell  on  »  sheet  gf  psper 
with  a  wooden  or  ivory  spatula,  aqd  prcseive  the  com- 

Soun4  1)1.  a  dry  p'hjaj.  When  it  is  to  be  ueed,  \oy  about  « 
ram,  or  more,  on  a  piece  of  ^ood  or  iron,  ^nd  nre  i\  wilil 
a  red-hot  iron  wire  ;  iustant  Dcflao^ratioD,  accompanied  bjr 
dazzling  light  and  great  hettt  will  lake  place. 

nc*jn. 
f<nk]W;W  ov  AvTll4o^nr    ahq   Nivsatb  u  VvtAU, 
nE7I.A9»AT«   AV   A   BED  HbaT. 
Pulverize  4>  dr^ms  of  titrate  of  Potass  and  (be  same 

Juantity  of  gulphuret  of  AnIimoDj';  combine  them,  and 
irovr  abouta  qram  of  t.lie  mixture  Into  a  red- hot  cruci- 
ble ;  inime()iate  deSagmtion  will  be  the  copsequence.  If 
we  continue  %o  deflagrate  tbe  compound  uotil  the  whole 
is  exhausted,  some  oP  the  revived  metal  (Antimony)  TtU 
be  found  at  tbe  bolfom  of  tbe  crucible.  Tf  tbe  Nitrate  af 
Potass  be  ^rst  me)t«d,  and  the  Sglphnret  then  throwt( 
in ;  the  Deflagration  ^ill  be  the  same. 


Chabooal   dbflaoeatbs  with  uBLTsq  Nixbatb  or 

Potass. 

If  4  drains  of  Nitrate  of  Potass  are  made  hot  in  «  ^m* 

cible,  and  S  drams  of  powdered  Charcoal  are  thrown  into 

it  in  this  state,  amostoenutiful  explosion  and  combustion 

will  take  pWce.     The  nev  products  are  Carbonic  Acid 

IC  of  ?ot*«fL  aqd  Nitrogen  Gw ;  the  m^nd 

VfUH  the  Sntf  and  third.  Qy  off.     T^.  4er 

obvtoHS.    The  Charcot  coitihines  vitK  *hf> 

lie  Nitric  Acid,   forii)jpg  Cart^nic   Acjij, 

>■(  tbe  Potaw  (nqiT  free),  iRbiUt  tbe  NikOr 

|[  wiljl  Caloric,  forms  <?a^. 


Cauicoai*    and   Nitrate   of    Pot  as*    i>KriiA^iuki<g 

WHSK  IKFLAMRD  BY   A  RkD-HOT   IftOVr 

Pidveme  2  drams  of  Nitrate  of  Potass  and  >  Acim  of 
Charcoal ;  mix  them  together,  and  put  them  on  a  fire- 
sbov<el  hi  the  cbhteney-comer,  or  oh  tie  ^tde  of  fBe  g'fdte. 
Tewchthe  compoimawith  al  red'-bof  iroit' #ire,  vets  6ffl- 
liani  cotnhtACioir  will  be  the  (iottsequente;  TH^  Ivitmft^ 
iriH,  6f  edur^,  be  deeotfip(AetF»  and  the  Cfelrcoal,  iimti^]^^ 
whh  if*  Oxygen,  will  be  eonycrti6d  inttt  Cafirbortfc  A<^itf, 
{Nvrt  of  whrcb  wilT  combine  with  the  Potass ;'  anoth^t  p?rft 
iriH' be  evofYedF,  as  will  alsc^  tftie  Nitrogen  6ihr,  wtridi  hits 
been  set  firee  by  the  detismpdsftioi). 

DCXTI. 

P^C}3ftBA€0^     (CaBBOTITST  O^    IftOX)'    BEVllXGirXf CTS     WJ^^*^ 

KELTED   NlTHAtJB   Ol^    PoTASS^ 

Tttto^  ft  cracible.  (fonlaiaing^  »  liMle  iKk^  Nilmto  #f 
Potass,  throw  some  poM^d^ed  PlMAttgd>;  dMiifgrtltibV^ 
will  be  the  consequence.  This  experiment  may  be  varied 
by  mixing  the  two  substances  in  powder,  and  throwing 
thenv  iiito»  a  hot  ofudMe.  the  Carbo#  #ill  fff'  e#  iVf  nfe 
fliate  oC  Ciirbdnie^  Add,  and  0\ide^  otltfkt  i/dl  i^eHkiin. 

DCXVII, 

PaOSFHOBVa   I>BFLAGaAT£8   VlTIT  MtKl.fKJ^  MltRVlTi'  OF 

PO^ASB;- 

If  6  graitiS'  of  PhosplioiiMs  be  thrown  \fi^  n  <9rucible, 
contaimng^  ft  dcams  of  red-hei  ikieHed  NitMlie  of  P#tM» 
a  Tery  violent  detonation  and  very  beautiful  combustion 
win  take  place.  NUrogen  Gas'  and  Phospbdie  of  PotHM 
win  be  fbnnedb — Sikiilar  effeets  rtsull  front  the  ndlioiY  of 
Phosphortis  o»  metoed  Nitrate  of  Sodar. 

^cxvni. 
Pbbcussxon   causes    THtf    Explosion  of  Phosphorus 

AN]»   NfT&ATV  09  PmaS«> 

A  mixture  of  IQgvains  of  powdefed  Nitrate  of  Potass 
with  2  grains  of  Phosphorus,  will  produce  a  very  violent 
eiplMon  wkett  stmeb  oil  attf  anvil  %  a  hot  hammer. 
Nitrogen  Gas,  Pbospli«^e  Arid,  and  Phospbtit^  of  PotaKlF^ 
are  the  resnhs  of  tIfMr  dec^onipoM'tion;.  Th^'  ssMcf  phenc^ 
mens?  take  place  #hen  PhoispbimiW  sr  cOmMnt^d  witBr 
Nitrate  of  Soda,  and  stpitrk  in  the  same  Wa^i 
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DCXXX. 

Pbecussion  causes  thk  Explosion  of  Sulphur  wits 
NiTEATE  of  Silver,  and  Reduction  of  the 
Metal. 

Reduce  to  powder  10  gprains  of  Nitrate  of  Silver,  aad 
then  mix  witn  it  4  grains  of  Sulphur ;  wrap  the  mix- 
ture in  a  small  bit  of  paper,  aud  place  it  upou  an  anvil ; 
warm  a  hammer  whicn  Las  a  broad  surface,  pretty  hot, 
and  strike  the  mixture  with  it ;  a  violent  explosion  will 
take  place,  and  upon  examination,  the  Silver  will  be  found 
in  a  reduced  or  metallic  state.  If  the  hammer  be  cold, 
the  Sulphur,  only,  will  be  affected ;  it  will  then  inflame 
without  Detonation. 

Ohservation,  Here,  when  the  metal  regumes  its  original  form, 
nitrogen  quits  the  salt,  and  becomes  gaseous  from  combination 
with  the  caloric  eToWed  in  the  decomposition ;  the  oxygen  of  the 
nitric  acid  being  also  free,  combines  with  the  sulphur,  and  flies 
oflf  in  the  state  of  sulphurous  acid  gas. 

DCXX. 
PSECUSSION      CAUSES      THE     EXPLOSION     OF     CuARCOAL 

AND   Nitrate    of  Silver,    with    Reduction   or 
THE  Metai*. 

If  10  CTains  of  Charcoal,  in  powder,  be  mixed  with  10 
gTains  of  Nitrate  of  Silver,  also  in  powder,  and  laid  on  an 
anvil,  wrapped  up  in  paper,  an  explosion  will  take  place 
when  they  are  smartly  struck  by  a  hot  hammer. 

Observation,  Here  the  nitrogen  of  tlie  salt  having  combined 
with  the  caloric  evolved  by  the  percussion,  flies  ofi*  in  the  state  of 
gas;  the  oxygen  and  charcoal  also  assume  the  gaseous  fonn, 
being  converted  into  carbonic  acid  gas,  whilst  the  metal  is 
restored  to  its  former  properties,  or  is  left  partially  oxidised. 


DCXXI. 

Nitrate  of  Silver  and  Phosphorus  explode, 

STRUCK    UPON    AN   AnvIL. 


WHEN 


If  6  gprains  of  the  Nitrate  of  Silver  are  powdered  and 
mixed  with  2  grains  of  Phosphorus  in  a  piece  of  writing- 
paper,  then  put  upon  an  anvd  and  struck  with  a  hammer, 
a  very  violent  explosion  will  take  place.  Nitrogen  and 
Phosphoric  Acid  will  be  disengagea. 
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t  -  DCXXII. 

NiT&ATE    OF   AmHONIA  EXPLODES    BT  HbAT. 

Place  a  crystal  of  Nitrate  of  Ammoiiia  on  a  shovel, 
ttd  hold  it  over  the  fire ;  when  it  has  arrived  at  a 
Iieat  sufficient  for  meltings  Lead,  it  will,  in  the  act  of 
decomposition,  explode  with  considerable  violence. 

DCXXIII. 
Fb&CUSSION   causes  the   DeTONATIOK'OF   NlTBATS  OF 

CoppEK  WITH  Phosphorus. 

Place  12  grains  of  Nitrate  of  Copper,  in  powdeTt 
mixed  with  z  ^ins  of  Phosphorus,  upon  an  anvil,  and 
strike  them  with  a  hot  hammer ;  detonation  will  be  the 
consequence.  The  Salt  will  be  decomposed,  giving  out 
Nitrogen  Gas.  Phosphoric  Acid  Gas  also  will  be  formed, 
from  the  union  of  the  Phosphorus  with  the  Oxygen  of 
the  Nitrate. . 

DCXXIV. 

Teitueatiov  causes  Explosion  of  Niteate  of  Lead 
AND  Sulphur,  with  Reduction  of  the  Metal. 

If  a  pestle  and  mortar  are  for  some  time  kept  warm 
before  the  fire,  and  a  ready-formed  mixture  of  1?  grains 
of  Sulphur  and  IS&jains  of  Nitrate  of  Lead,  be  thrown 
in,  and  smartly  triturated,  explosions  will  take  place. 
The  Lead  will  resume  its  metallic  state,  whilst  Nitrogen^ 
and  Sulphurous  Acid  Gas  will  be  evolved. 

BCXXV. 

Percussion  causes  the  Explosion  of  Nitrate  of 
Mercury  and  Phosphorus,  with  Reduction  of 
THE  Metal. 

If  4  grains  of  Nitrate  of  Mercury  are  reduced  to  pow- 
der, and  combined  with  S  grains  of  Phosphorus,  a  most 
violent  explosion  will  take  place,  when  tney  are  struck 
smartly  by 'a  hot  hammer  on  an  anvil.  Globules  of  re- 
duced Mercury  will  be  found,  upon  examination  of  the 
faper  which  contained  this  mixture.  Nitrogen  Gas  and 
^hosphoric  Acid  will  b^  disengaged  ;  for  the  Oxygen  of 
the  Salt  combining  with  the  Phosphorus,  forms  Phos- 

{ihoric  Acidy   which  flics  off ;    the  Nitrogen   being  thus 
eft   free,    absorbs    Caloric,    and  becomes    elastic  also, 
whilst  the  Metal  recovers  its  properties. 
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PHospaoMii  ABToaumw  with  NirmAmt  ar  BisttuTH, 

Tritnrate  in  a  movtart  £  graiiw  of  Fbowpfaonu  with  4k 
flraiw  of  Nitmte  of  Bismuth ;  dvriBg  thin  operatioD>  rio- 
lent  delonatiou  wilt  lake  place. 

0CXXY1I. 

AavivieiAL  VatCAUo. 
Mix  98  pounds  of  Sulphur  ,and  88  pounds  of  Iron- 
filinffs  tog«th«r,  nmd  add>  as  motik  Water  as  win  form  the 
whole  iaiD'  a  paste ;  bury  die  niBs»  akoot  two  feet  below 
tke  SMffaoe  of  the  earth,  and  m  twtkte  or  fourteew  boura 
a^nuch  beat  wHk  be  reaerated  a9  to  sweV  tbe  earA,  antl 
caoas  an  artificbl  V^cano,  tbrowvag'  up  whaterer  hn^ 
des  ita  progvessr  and  acattsriiig  roand  ashes  of  a  yeT* 
owish  ana  black  colour.  To  succeed  in  this  experimea^ 
advantage  should  be  tnkAOr  of  warm  weather  (in  the 
months  of  June».  Joly,.  or  August)^  and  after  the-  tentir 
hour  of  burying  the  niass^  car«  must  he  takett  not.  to 
approach  too  near  its  situation.  lu  this  experJment,  the 
Anr  being  excluded,  tbe  Iron  is  the  medium  of  deeompo- 
aitJon*  The  heat  of  tbe  situation  permits  the  Iron-fUioga 
to  attract  the  Oxygen  of  the  Water  to  itself; — in  doing 
this  the  latent  Caloric  of  die  Oxygen  combines  with  tha 
H^pdrogen  and-  Sulphur,  and  produces  the  fllames^  which 
having  the  power  of  repulsion  or ofdilating  bodies,  swell 
and  burst  the  earth,  ana  the  adheanic  matter,  which  is  tha 
seaiduum  oC  combusliioBit  is.  thrown  out 

Qhifrvgiienii  Vhese  is. a.  pscndbi  volcano,  near  the  Bradley 
iron-wori&s,  in  Staflfordshire.  The  tract  of  gri»<nidi  is  situated 
by  the  road-side  from  Birmingham  to  Wolverhamptoii,  abeat 
half-way  betiPBCtt  Wedaesbarf  and  BiTston.  It  h  mentioned  by 
9MI»  IB  bit  Naluial  History  ef  ataiTordsbirs,  as^  beinf  en  fire  in 
laso,  when  he  wrote  ;  and  he  says,  that  it  wae.  not  then  knawn 
how  long  it  had  been  on  fire.  It  then  occopied  a. space  of  eleTe» 
acres  ;  bat  its  ravages  have  since  extended  about  one  mile  and  a 
half  in  extreme  lei^^,  and  one  mile  in  breadths  Whether  the 
fire  origixuited  in  accident^  or  fimn  the  solpfattr  eontained'  in  the 
coal  and  pyrites,  ia  not  known ;  but  it  f^mbaibly  arose  from  the 
latter  oanse,  hs,  at  othex  pats,  the  smaU.  coal  has  taken  fire  on 
being  exposed  to  the  air. 

About  four  years  ago  U  htfan  to  penetrate  through  the  floors 
of>  some  honses:  it  pro<hioeff  great  aikm,  by  appearing-  in  the 
night ;  .and  four  of  the  bonses  weie  Uken  dMm^    ft  ffxifibitsi  a 


r«d  lit nt  in  thii  fH|iati99»  mt  tlw  m^kf  l^  €»niM  iU  wny 
tliroagh  a  bed  of  cindcn,  forty  la^l  in  beiffhti  On  the  f onth  it  ii 
arrested  by  beds  of  sand^  wmch  cover  the  coal  formation  in  that 
l>art ;  a^d  «n  th^  northroatt  it  ia  inpeded  by  csltiYation.  At  first 
view,  n  ^trstPgfor  might  isppose  himiclf  i^  a  voleaaic  region.  The 
exterifir  view  «f  tbe-strate^  ex|Miaef}  by  the  faiUBg  t«  of  <he 
groand,  prf)«eRt«  4  dUfCaoK  bladluaed  hy  the  avtioa  of  Are,  and 
preseati^g  m^f t  of  the  poipjhysite  and  trappwm  oolowa  in  high 
perfection. 

Peepa^ation  of  Hqmbug's  IPrwv^mvSf^ 

Reduce  separately  t9  wwd^h.  1  W$Co  of  Ahim  and  1 
ounce  of  raw  Sugar.  Melt  them  in  an  iron  ladle  over  a 
elear  fipe^  stirring  Ike  mixture  until  it  becomes  dnr*  Be- 
duoe  ijtke  eompoiind  to  powder  in  a  mortar  when  cold.  Now 

COP  the  powder  into  a  strong  4  ounce  phml,  into  which 
te  ^  telMbcoo-pipe,  presevying  the  bore  of  the  pipe  free 
fi^pm  pairticles  o|  Ijie  lutei ;  imbed' the  phial  in.  a  coat  of 
cby*  and  immerse  it  tbtis  in  a  crucible,  Mlin^  up  th^ 
space  between  it  aii<l  the  aides,  with  sand.  Place  the  phial 
witb  its  contents  in  a  good  fire.  Carburetted  Hvdrogen, 
Gas  will  escape  from  the  upper  end  of  the  tube,  and 
when  this  ceases,  stop  it  up  with  a  piece  of  clay  ;  now 
ten^ov^  it  (tcm  the  $1:^  and  let  ilt  get  co«l ;  vhm  cold^. 
take  out  the  pipe*  and  qnickly  inf  ert  a  ^rk,  (fijL  the  same 
time  reipQfe  the  cjay),  and  lay  it  by,  for  use. 

^gfif^Bsu^*^  FTmnnwiua  eh  tsbs  19TO1  CoMvueviorN  ^r 
T^Rfi  coMMQ^r  TE¥«KaA«qaii  (o^  VBM  Jk^umnnwm. 

Thia  oembuflAle^  substance  is  a  bhick  impalpable 
powder,  and  from  the  manner  of  its  preparanon  and 
combustion,  there  is  little  doubt  of  its  being  the  Sulphu* 
ret  Qf  AiumiQUin«  Poui:  a  liUle  of,  thjs,  aH&i|iKiee<  iifiea. 
the  floor,  or  any  athec  pl^fe  ;  as  it  p^qioeeds  from  the 
phial  in  which  it  is  kept,  it  will  tabe  fire,,  preseotiilg  a 
continuous  stream  as  it  deacendis  in  the  ahr. 

CoHBUSmOV      AM>      ExFLOaiOK     TIABS      PLA(7Sr     WHSW 

Chlorate  of  Potass  is  thrown  into  SuLPHvnfc 

Into  a  CUD  CjQB^iiing  3l  drama  off  Siilphurie  Aoid, 
Ibrow  3  or  4  gnwia  o£  Cklomle  of  Fotasc?;    immediate 
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combustion  and  explosion  will  take  place,  the  Chlorine 
will  be  liberated,  and  Sulphate  of  Potass  w3I  be  formed. 

Observatum,  The  effectiTe  constituents  of  itkt  fire-boxes  asually 
sold  in  the  chemists'  shops,  consist  of  matches  dipped  in  a  mix* 
tore  of  chlorate  of  potass  (mbbed  with  a  little  mucilage  of  gum 
arable  and  white  sugar  in  a  marble  mortar),  and  a  bottle  of  sul- 
phuric acid.  Combouition  takes  place  on  the  insertion  of  the 
match  in  the  acid,  as  in  the  above  experiment. 

ncxxxi. 

Peecvssion  causes   the   Explosion  of  Chloeate  or 

Potass  and  Chaecoal. 

If  2  rrains  of  powdered  Charcoal  and  4  pfrains  of  Chlo- 
rate of  Potass  be  carefully  mixed  in  a  piece  of  paper, 
then  folded  up  and  placed  upon  an  anvil, — upon  being 
struck  by  a  hammer,  a  violent  detonation  will  take  place. 

Olunvaiion,  In  this  and  the  following  experiments,  the  two 
bodies  being  brought  into  closer  union,  the  salt  parts  with  its 
chlorine,  which  combines  with  the  combustible :  at  the  same  time 
the  whole  becoming  elastic,  suddenly  repels  tbe  surrounding  air, 
causing  explosion. 

DCXXXII. 

SOLFHUE    AND    ChLOEATB    OF     PoTASS     DETONATE     AND 
SXrLODE    BY   FeICTION    AND    PeECUSSION. 

If  1  grain  of  Sulphur  and  3  grains  of  Chlorate  of 
Potass  are  smartly  rubbed  together  in  a  mortar,  violent 
explosions  will  take  place.  If  the  same  Quantity  be  very 
carefully  mixed  in  a  small  piece  of  writing-paper,  and 
struck  by  a  hammer  upon  an  anvil,  the  explosion  will  be 
shigle,  but  very  loud. 

dcxxxiii. 
Phosphoeus  and  Chloeate   of  Potass  detonate  by 

f'EICTION   OE   PeECUSSION. 

Ifhalf  ag^n  of  Phosphorus  and  a  grain  of  Chlorate 
of  Potass,  wrapped  in  paper,  be  struck  on  an  anvil  by  a 
hammer,  the  explosion  will  be  very  loud.  If  rubbed 
with  energy  in  a  brass  mortar,  the  same  effect  will  take 
place* 

OhservatiofL  In  the  performance  of  this  and  similar  expen- 
ments,  young  chemists  must  not  be  too  venturous  infusing  large 
quantities  of  the  explosive  materials,  for  more  than  a  ^otit  of 
each  may  produce  mischief. 
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BCXXXIT. 
SXYLOSION     AND    InFLAMHATION     TASK     PI.ACB9     WHSX 

Phosphorus     and    Chlorate    or    Potass    ark 

THROWN  into   SuLPHURIC   AcID. 

Pour  S  drams  of  Sulphuric  Acid  into  a  gallipot^  and 
throw  into  it  4  grains  of  Chlorate  of  PotaRs,  ana  1  grain 
of  Phosphorus,  diyided  into  minute  particles.  Here,  in 
addition  to  the  explosion,  a  yery  brdliant  inflammation 
will  take  plaoe.  In  this,  and  the  two  following  Experi* 
ments,  tne  combustible  materials  should  be  gently 
mixed  with  a  wooden  skewer  in  the  spoon,  from  which 
they  are  to  be  thrown  into  the  acid. 


A  very  beantifnl  effect  will  be  produced  by 
throwing  into  a  gallipot,  contaiaing  sulphuric  acid,  4  grains  of 
chlorate  of  potass,  half  a  grain  of  phosphorus,  half  a  grain  of  sul- 
phur, and  half  a  grain  of  charcoal ;  the  flame  will  be  intense,  and 
the  explosion  violent. 

ncxxxY. 

OhLORATX  ox  SlLYXR  DEFLiyORATRS  ON  ReD-HOT  ChAR- 

COAL. 

Throw,  from  the  point  of  a  knife,  three  or  four  grains 
of  Chlorate  of  Silver  on  red-hot  Charcoal;  deflagration 
will  be  the  consequence,  and  the  Silver  will  be  reduced 
to  a  metallic  state  on  the  Charcoal, 

DCXXXVI. 

Cbloratx   of  Potass   and  pulybrised  Arsenic  ex- 
plode ET  Percussion. 

Place  upon  an  anvil  2  grains  of  Chlorate  of  Potass  and 
S  grains  of  pulverised  Arsenic,  and  strike  them  smartljr 
with  a  polished  hammer ;  a  very  Foud  explosion,  attended 
by  a  iaah  of  light,  will  be  the  conseouence.  Here  the 
iBtenaity  of  heat  causes  combustion  of  tne  metal. 

DCXXXVII. 

Arsenic  and  Chlorate  of  Potass  enter  ncTo  vxvip 

COMBUSTION,   WHEN   SLIGHTLY   InFLAMED. 

(As  only  a  small  quantity  of  this  powder  should  be 
prepared  at  one  time,  the  constituents  should  be  kept  in 
separate  phials,  and  mixed  as  occasion  may  require.)  Mix 
together  5  drams  of  the  Chlorate  of  Potass  and  5  drama 
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of  pulverised  Arsenic  (Ae  nMld)  rery  gently  on  paper, 
win  a  quiH  or  painted  stick,  and  6re  k  with  a  very  l#Bg 
match ;  a  Tsty  Yirid  and  sudden  combustion  wifi  take 
place.  If  coimned,  the  combustion  will  be  attended  by 
a  loud  report*  In  this  compound,  the  Arsenic  is  mt 
principal  combustiUe. 

ncxxxTiiitf 

CtfLOtATl     Of     PotASS    AKn    AltSBNIC   SKl'LACiATE    I^ 

SuLFHOKic  Acid. 

r 

Mix  gently  in  a  tea^pobn  8  grains  of  Chlerate  ^ 
Potass  and  3  grains  of  pulTorizea  Arsenic  (the  metal) : 
throw  the  mixture  into  a  gallipot  containing  %  drams  of 
Sulphuric  Acid ;  instant  deflagration  wiHf  twe  placid. 

OftMnNrtioii.  Thit  experiment  may  be  beaotifVilTy  varied,  by 
pUcing  the  powder  on  a  tile,  or  flat  stone,  and  dropping;  on  it,  at 
arms  lenf^,  some  salpharic  acid  from  the  end  of  a  feather.  Here 
the  explosion  wiJI  be  mere  violeAt^ 

DCXXXIX. 
To    fXEPAEB    ChLORIOB    OF   AzOTK. 

Prepare  a  solution  o^  Nkvate  of  Amrooma  in  a  ^^rf 
dean  jar,  so  that  about  one  half  shall  be  filled  :  let  this 
solution  be  of  the  temperature  of  45*  Fahr.  Now  pass 
inio  Ibe  jar  some  Chlorme  Q/m  from  a  retort  <^oiifttrntfijg' 
1  ounce  of  Oxide  of  Mmi^Emestf  i^nd  f  ounces  of  Muriatic 
Acid.  The  Gas  will  be  absorbed  almost  as  rapkUy  as  it 
ascends,  and  presently  the  top  of  tbe  solution  wiU  be  co» 
vBped  by  a  film,  trhich  collecting  into  yellow  globules,  wiH 
fall  to  the  bottom^  This  is  £e  CUoritle  of  i  Azole,  th« 
most  explostre  body  with  which  we  are  ac^^inte4  s  it  is 
indeed  so  much  so,  that  great  danger  is  to  be  appre^ 
bended  from  the  employment  of  more  than  a  globule  of 
the  site  of  a  pin's  beaa,  in  the  p^oittiati<$e  of  ^pH« 
ments*  This  6ubstaii(5(»  shonki  n^ver  be^  to<k5b^  by  any 
thing  which  has  tbe  least  particle  of  grease  or  oil  on  it 
(except  for  experiment)  as  it  explodes  in  an  instant,  and 
may  do  mucb^miscbief; — several  eminent  chemists  have 
been  seriously  wounded  by  it.  It  is  best  not  to  make 
more  at  one  time  than  is  wanted  for  present  experiment* 


PCZL. 
ChLOSIBS   OJ  AsOTS   EXPL0DB8  W«SN  USATKB. 

Put  a  particle  of  Chloride  of  Azote,  of  the  size  of  a 
piii'«  head,  into  an  iron-ftpoon  tied  to  the  end  of  a  long- 
stick  ;  hold  the  spoon  over  a  lamp  or  fire  for  a  feir 
seconds ;  the  Cliloride  will  explode  with  a  yery  loud 
report. 

PCXLI. 

ChLOBIDX     of     AzOTX     KXPLODES     WHBN    it     C0HE8   IN 

CONTACT   WITH   OXLS.  ' 

Put  half  a  grain  of  Chloride  of  Azote  into  a  very  clean 
small  delft  basin,  and  pour  upon  it  (from  a  spoon  tied  to 
the  emd  of  a  bw  8ti<ik)  a  few  drope  of  Olive,  A\tn,(ntd^  or 
my  Esaantial  Oil.  The  histmit  the  Oil  faHs,  a  tre- 
■Midoiis  expiosioQ  will  take  place :  the  basin  will  be 
ahaltered  into  a  thoMaiid  pieces. 

ncxLix. 

Contact    of   Phosphorus  with  Chloridb  of  Azotx 

attended  bt  tekmendous  explosion. 

If  half  a  grain  of  Chloride  of  Azote  be  put  gently  on 
half  a  sheet  ot  dean  writing-paper,  and  a  grain  of  .Phos- 
phoruA  (sluet;  on  tits  sbvpened  enl  of  a  wire,  about 
a  yfird  iom^  ha  bi^Hgiit  ia  contact  with  it^  a  most  vio» 
lent  explosion  will  instantly  take  place.  This  eicpc^ 
riment  nas  been  performed  in  a  soup-plate ;  and  the 
quantities  used  were  1  grain  of  each  substance.  The 
explMon  was  ao'  violcnl  a»  to  shatlefr  the  plate  into  a 
thousand  pieces.  It  ia  very  dttogeroua  to  use  more  than 
the  quantities  here  mentioned ;  and  particularly  so,  if  the 
vessel  in  which  the  experiment  ia  performed  be  dirty  av 
greasy  It  is  p^er  to  put  the  Aand  before  the  eyea 
whilst  this  explosion  takes  place,  to  prevent  the  Phos^ 
phorus  from  entering  tbesi. 

AOJlAlt. 

Chabcoai.  and  Iodate  ot  Potass  ihstonate  by  Peb- 

Offesi^N* 

If  &  grains' of  Cbareooiy  in  powder,  be  Mnily  mixe<{ 
with  6  ^ins  of  lodate  «f  Potaai,  aod  laid  (folded  in  a 
small  piece  of  paper)  on  an  anvil ;  a;  sawft  blow  from  a 
hammer,  will  cause  a  loud  detonation* 
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DCXLIY. 

lODATX   OT  PoTABft    DBFLA6EATES  WITH  KEO-HOT  ChAE« 

COAL. 

Throw  a  few  crystals  of  Todate  of  Potass  on  red-hot 
Charcoal ;  a  yery  beautiful  deflagratiou  will  be  the  con- 
sequence. Here  the  lodate  is  decomposed  ;  the  Char- 
coal combines  with  the  Oxygen  of  the  Potass,  forming 
Carbonic  Acid ;  some  of  which  unites  with  Ihe  Potass. 

ncxLv.  ^ 

loDATX   OF   Potass  dxflagrates  with  icxltkd  Sul- 
phur. 

Throw  a  few  grains  of  lodate  of  Potass  into  a  crucible, 
containing  a  dram  of  melted  Sulphur;  Tiolent  defla- 
s^ration  will  be  the  consequence :  part  of  the  Sulphur 
beinff  oxygenated,  will  combine  with  the  Potass,  forming 
Sulpnate  of  Potass ;  the  Iodine  will  combine  with  more 
of  tne  Sulphur,  forming  Iodide  of  Sulphur. 

DCXLVI. 

Thx  Pxxcussion  of  Iodate  of  Potass,  oe  Soda,  witji 

Sulphur,  causes  Explosion. 

When  8  gprains  of  lodate  of  Soda  or  Potass,  with  6 
grains  of  Sulphur,  are  struck  upon  an  auFil,  an  explosion 
will  take  place. 

DCXLVII. 

Todate    of    Potass    deflagrates     with    ikflambd 

Phosphorus. 

Put  a  piece  of  Phosphorus  into  a  crucible ;  when  it 
begins  to  Dum,  throw  in  a  few  g^ins  of  lodate  of  Potass ; 
a  rery  violent  deflagration  will  be  the  consequence. 

dcxlviii. 

Percussion  causes   the  detonation  of  Phosphorus 

WITH  Iodate  of  Potass. 

Cut  S  grains  of  Phosphorus  very  fine,  and  mix  with  it 
6  grains  of  lodate  of  Potass ;  wrap  them  up  hastily  in  a 
piece  of  paper,  place  them  on  an  anvil,  ana  strike  tbem 
smartly  with  a  hammer;  violent  detonation  will  be  tbe 
consequence. 


I' 


SCXLIX. 
PABPARATION   OF   lODlDE   OF    AzOTE. 

Into  distilled  Water  fully  saturated  with  Amnioniiical 
Gas»  pot  some  Iodine,  as  long  as  a  dark  powder  fall» 
down  :  pour  oif  the  liqaor  gently— (this  liquor  is  a  solu- 
tion of  Hydriodic  Acid,  ana  may  be  preserved  for  experi- 
ment^— and  preserve  the  powder :  this  powder  is  the 
Iodide  of  Azote ;  the  other  portion  of  the  Iodine  having 
combined  with  the  Hydrogen  of  the  Ammonia  forming 
Hydriodic  Acid.  This  powder  will  detonate  by  the  least 
heat  or  ftiction* 

DCL. 

l0DU>X    OF   AZOTB   SXPLODBS  BY   FbICTIOM   OB  p£BCtS4 

SIOM. 

Lay  half  a  grain,  or  a  grain  of  this  powder  gently  on  a 
tile,  or  an  anvil,  and  rub  it  with  a  stick ;  or  strike  it 
with  a  hammer :  in  either  case  it  will  explode  with  very 
great  violence.  The  same  phenomenon  takes  place  when 
this  most  esplosive  compound  is  slightly  heated* 

DCLI. 

Pbepabatiok  OF  A  Whitb  Detonati]76  Powdeb,   BY 

THB   DkCOMPOSITION    OF  AmMONIA,     BY    MEANS    DF 

Chlobiodic  Acid. 

Agitate  some  liquid  Chloriodic  Acid  in  a  phial  con- 
taining Chlorine  Gas :  as  the  absorption  proceeds,  the 
liquid  will  be  rendered  colourless.  If  this  colourless 
liquid  be  poured  into  pure  liquid  Ammonia,  a  white  pow- 
der will  be  precipitated,  which  detonates  by  the  gentlest 
heat  or  friction. 

DCLII. 

Pbepabation  of  Detonating  Silveb. 

Ptat  10  g^ins  of  pure  Silver  into  a  Florence  flask,  and 
pour  over  it  half  an  ounce  of  strong  Nitric  Acid,  with  half 
«Q  ounce  of  distilled  Water  ;  when  nearly  dissolved,  put 
it  over  a  lamp,  and  then  pour  in  half  an  ounce  of  Alcohol ; 
when  it  has  received  considerable  heat,  a  white  heavy 
powder  will  fall  to  the  bottom.  When  this  precipitatioii 
•easesy  agitate  the  whole  gently,  and  pour  it  on  a  tilter ; 


Vt7LMXVATI)IO   COIiPOCmDf.  * 

wash  out  any  residuum  with  warm  water,  and  pour  tb^ 
niso  on  the  niter  ;  continue  to  pour  distilled  water  over 
the  powder  until  it  runs  through  quite  iasteless.  Now 
dry  lh^  powder  in  a  watch-grlaiis  or  wide-mouthed  phial 
ky  a  geniie  heat ;  and  when  any  is  wanted  for  experi- 
menti  take  it  out  with  a  small  wooden  spatula. 

ObMrvatian.  A  larger  quantity  than  what  is  here  directed, 
ibanld  not  be  made  at  one  time,  (er  fear  oC  accident 

•0£IU. 

DsTOiaATING  SlLYXB   EXPLODES   BT   pRSiSSfflX* 

Wrap  a  g^rain  of  Detonating  Silver  in  a  small  piece  of 

e^peVf  4>lace  it  on  the  floor,  and  press  upon  it  with  the 
eel ;  a  brisk  explosion,  with  slight  inflammation,  will  be 
the  consequence.  The  same  will  take  place,  when  this 
substance  is  struck  upon  &n  unvil. 

Observation,  This  compoand  has  been  made  the  subject  of 
iiuy  mnrasini^  experiments,  by  inclosing  small  quantities  of  it  in 
gian  beads,  &c.  and  pas^ng  paper  oyer  them  ;  -theyare  then 
sailed  dtumaiuur  Mis*  llhore  are^  also  ditmuUinf  s/mkny  tbttntitimg 
kfUr$f  &c.  &c.  &c. 

DCLiv. 

DBT0MA.TIN4&     SlLVKB     SXPLODSS      BY     CONTACT     WITH 

NiTBIC    Acixu 


Throw  S  g^ns  of  Detonatinff  'Silver  into  a  gallipot, 
containing  1  dram  of  Nitric  Acid^;  explosijMi  and  inflain^ 
mation  will  take  place,  and  the  Acid  will  be  thrown 
about. 


CCLV. 


CONTACT      WITH 


DXTOWATING     SlLTEB     EXPLODES     BT 

SuLPihrRic  Acid. 

place  a  grain  or  two  of  Detonating  Silver  on  a  tile  or 
Viarble  slab,  and  tDuch  it  with  a  straw  which  has  been 
immersed  in  Sulphuric  Acid;  explosion  and  inflarama^ 
tion  will  be  the  consequence.  If  a  dram  of  Sulphuric 
Acid  be  poured  into  a  gallipot,  and  a  grain  or  two  of  thia 
powder  be  thrown  in,  it  will  display  the  same  pheno* 
roena,  but  with  greater  risk  to  the  operator's  clotiMily  as 
^c  Acid  will  be  scattered  about. 


fULMlNATIKG    COMPOITKDS;  ^^ 

DCLTI. 
PrBPAKATION    of   FuirMlNATlNG    SlLTES. 

Prepare  a  solution  of  Nitrate  of  Silver,  and  pour  into  it 
a  solutibn  of  pure  Lhne  in  water,  a«  long  as  a  precipe 
tate  wtII  fall  d<»wn.  Filter  the  liquid,  and  ^wash  the  pre- 
ripitate  hy  pouring  warm  water  on  it,  as  it  stands  on  the 
filter.  Now  pat  the  powder  into  a  warm  place  upon 
paper,  that  it  may  be  well  dried  ;  then  put  it  into  a  wide- 
mouthed  phial,  containing  pure  liquid  Ammonia;  cork 
it,  and  let  it  i^main  undistaTt)ed  for  a  whole  day,  or  until 
the  powder  becomes  black.  *  Now  pour  off  the  superna- 
tant liquor,  and  put  the  phial,  open,  in  a  place  where 
tlie  heat  may  not  be  more  than  80**  or  100*.  When 
dry,  this  powder  is  very  explosive,  and  should  remain 
undisturbed  in  the  phial  where  the  process  ^-as  finished  ; 
as  sometimes,  the  least  friction  will  clause  an  explosion  of 
the  whole  mas8.  The  lid  of  a  pill-box  is  the  best  cover 
the  phial  can  have,  as  frequently  in  taking  the  powder 
out,  a  part  adheres  to  the  neck ;  aitd  iben  if  a  stopper  or 
cork  be  put  in,  the  friction  occasioned  even  by  this,  is 
sometimes  sufficient  to  explode  the  whole;  Perhaps,  if 
all  Fulminating  powders  were  dried  ia  watch-glasses,  and 

Eermitted  to  remain  in  them  till  wanted  for  nse,  it  would 
e  much  safer. 

DCLVIf. 
FULHINATIKO    SiLVBa    BBTONATSS    WHBN    HKATKD. 

Take  (out  of  the  phial  where  it  has  previously  been 
prepared)  2  grains  of  Fulminating  Silver  on  the  point  of 
a  small  wooden  spatula,  and  place  it  on  ^  clean  fire- 
shovel  ;  place  the  shovel  over  tne  fire  for  a  few  seconds  ; 
a  tremendous  explosion,  with  fin  emission  of  light,  will 
take  place. 

DCLIFIII. 

Fulminating   Silver   detonates   (evek  ix  a  moist 

state)    when   FllICTION    IS    U8ED. 

Put  a  ffrain  or  two  of  Fulminating  Silver,  whilf^t  in  n 
moist  state,  or  newly  prepared,  on  a  table  or  stone  ;  use 
friction  as  before  ;  violent  detonation  wilt  be  the  conse- 
quence. 


3'|0>  FULMIKATINO    COMPOimj^ 

DCLIX. 

To  PBEPAKx  Fulminating  Gola. 

Prepare  a  solution  of  Gold  in  Nitro-Muriatic  Acid,  and 
pour  it  into  a  tumbler  or  ale-fflaas.  Into  this  aolutioa 
ponr  pure  liquid  Anunonia,  as  long  as  a  precipitate  falls 
do^vn  ;  but  toe  instant  in  wbieh  the  precipitate  begins  to 
disappear,  (which  will  be  by  re-Wutton  by  means  of  tht 
Alkali)  desist.^  Now  filter  the  liquid ;  and  when  the 
solution  of  Muriate  of  Ammonia  nas  passed  through, 
pour  some  warm  water  on  the  powder,  in  order  to  wash 
It  welL  When  this  water  has  also  passed  through,  dry 
the  precipitate,  by  merely  laying  the  paper  ou  which  it 
lies,  on  the  table,  or  in  a  window ;  because,  if  dried  near 
the  fire,  it  may  explode  Take  care  also  that  no  person* 
or  thing  may  touch  this  powder,  as  the  least  friction  will 
cause  an  explosion  of  the  whole* 

DCLX. 

FaLiHNAO^iXG  Gold  explodes  by  Friction. 

Place  a  grain  of  Fulminating  Gold  on  a  table,  plate  of 
iron,  or  any  other  hard  place ;  and  rub  a  poker  or  hard 
stick  upon  it  at  arm's  length  ;  a  loud  explosion  will  take 
place. 

DCLXI. 

Fulminatiko  Gold  explodks  wke'n  heated. 

Put  about  a  g^rain  of  Fulminating  Gold  on  the  end  of 
a  table-knife,  and  hold  it  over  a  candle ;  an  immediate, 
and  very  loud  explosion  will  take  place. 

DCLX  II. 

If  three  or  four  grains  of  Fulminating  Gold  are  put  on 
a  plate  of  Copper,  and  if  this  plate  be,  by  the  aid  ota  pair 
or  tongs,  placed  over  a  clear  fire ;  in  a  few  seconds  a  venr 
tremendous  report,  accompanied  by  a  flash  of  light,  wifl 
take  place.  Wnen  the  Copper  is  taken  from  the  fire  (if 
a  thick  pbite),  it  will  be  found  to  be  indented,  as  if  struck 
by  a  hard  body ;  but  if  it  be  a  thin  plate,  it  will  be  com- 
pletely perforated. 


DCLXIII. 
pRSFAftATIOM   Or   FVLMINATIKG    CoiPFBE, 

DiMoWe  some  pure  Copper  in  diluted  Nitric  Acid,  and 
your  into  it  some  liquid  Ammonia  as  long  as  a  precipi*- 
tate  falls  down.  Poor  the  solution  into  an  evaporating 
dish,  and  expose  it  to  a  temperature  of  900°  until  the  pre- 
cipitateis  merely  in  a  moist  state*  Now  place  the  dish  in  a 
lower  temperature,  until  the  powder  is  ^uite  dry.    This 

fowder  is  Known  by  the  name  of  Fulmmating  Copper, 
^reserve  it  in  a  wide-mouthed  phial,  loosely  covered  with 
paper. 

• 

FULUIKATIKG   CoPPER  EXPLODES    BY   FaICTIOX. 

Put  a  grain  of  Fulminating  Copper  on  a  hearth-stone, 
and  rub  it  with  the  end  of  a  poker ;  a  loud  explosion 
will  be  the  consequence. 

JDCLXV. 

Fulminating  Copper  explodes  when  hsatkd; 

r 

Put  %  grains  of  Fulminating  Copper  on  a  clean  fire- 
shovel,  and  hold  it  over  the  nre  9  in  a  few  seconds  it 
will  explode  with  great  violence. 

DCLXVI. 

To  PREPARE  Fulminating  Platinum. 

Prepare  a  solution  of  Nitro-Muriate  of  Platinum,  and 
pour  into  it  liquid  Ammonia,  as  long  as  a  precipitate  falls 
down.  Filter  the  liquid,  and  pour  water  over  the  pow- 
der on  the  filter  in  order  to  wash  it.  Put  this  powder 
into  ti  small  vessel,  with  a  solution  of  pure  Potass  ;\and 
give  it  a  boiling  heat,  until  all  the  water  has  evaporated. 
Four  several  waters  over  the  residuum  in  order  to  wash 
it  well ;  when  the  fluid  that  comes  off,  ih  tasteless,  put  the 
remaining  powder  on  paper,  and  dry  it  by  a  heat  not  ex- 
ceeding 200*.  The  Fulminating  Platinum  thus  obtained 
is  of  a  brownish  colour.  Too  much  should  not  be  pre- 
pared at  one  time ;  and  it  should  be  preserved  in  the 
same  way  as  the  Fulminating  Gold;. 


S«l 
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DCLXVIF. 

Fulminating  PtATiKUM  explodes  when,  kaated. 

Put  i  g^ins  of  Fulminntin^  Platinum  on  a  plate  of 
Copper  just  piaced  over  a  clear  fire ;  when  tiie  tempera- 
ture  M  rained'  to  a  Kttle  more  than  400%  the  powder  will 
explode  with  great  violenee,  and  the  Copper  plate,  if  thin, 
will  be  perforated ;  if  a  thick  one,  it  wilt  only  be  in- 
ilented  :  the  principal  force  of  this  powder,  like  that  of 
Kalininating  Uold,  bluing-  excrrted  dbwn^'ards. 

DCLXYIU, 

To  MAKE  Fulminating  Mercury. 

Put  50  grains  of  Mercury  into  a  retort,  and  pour  orer 
it  6  drams  of  stronor  Nitric  AdA;  place  the  retort  over  a 
lamp  until  the  Mclal  is  dissolved.  Now  pour  an  ounce 
of  Alcohol  into  a  Florence  flask,  and  when  the  Nitrate  is 
cold,  pour  it  iu  also«  Place  the  flask  on  the  ring,  at  a 
considerable  distance  above  the  flbme  of  the  lamp,  so  as 
not  to  heat  it  too  much  at  first ;  effervescence  wili  soon 
commence,  and  a  powder  will  be  precipitated  imme- 
diately after.  When  the  ^b<rfe  of  toe  precipitate  has 
fallen  down,  potir  die  contents  of  the  flask  on  a  filter, 
wash  out  the  precipitate  with  water,  and  pour  this  also 
ou  the  filter^  When  the  liquot  has  passed  through,  pour 
disliiied  water  over  the  powder,  ioi  order  that  it  may  her 
totally  freed  from  the  acid;  this  will  be  known  by  the 
water  passing  throuQrh  quite  tasteless.  Collect  the  powder 
on  a  watch-glass,  and  dry  it  in  a  place,  the  temperature  of 
which  does  not  exceed  100^  This  Fuhniualin^,  Powder 
will  weigh  about  a  dram,  and  may  be  preserved  either  in 
a  watch-glass,  or  in  a  wide-mouthed  phial. 

DCLXXX. 
FuL.MINATI>JO   MekCURY   DETONATES   BY    PKaCUSSSOir« 

Place  a  grain  of  Fidminating'  Mercury  on  a  marble 
slab,  and  rub-  it  by  applying  the  end  of  9  stick  ;  a  loud 
detonation,  with  vivid  inflammation  in  the  dark,  wili  be 
the  result. 

DCLXX. 

Fulminating  Mbkcury  explodes  when  heated. 

Place  two  or  three  grains  of  Fulminating  Mercury 
on  a  ninte  of  Copper,  or  on  a  fire-shovel ;  hold  it  over 
ihe  nre  for  a  few  seconds,  a  very  loud  explosion  will 
ensue. 
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CHAPTER  XIV. 

on  THE  EVOLUTIOK  AND  ABSORPTION  OF  HEAT 


sifOLirrioif  OF  hbat» 


Thefdhamfff  ExperimenU  9hew  ikat  Heat  and  Light  may 
be  eUcUed  hjf  Frictiopi  and  Percuesiatk 

DCLXXIw 

Heat  vkoducsd  bt  the  Percucbion  of  Ieok. 

If  AD  Iron  rod  be  repeatedly  hammered  on  ah  axml,  and 
the  Percusiion  be  smartly  kept  up ;  it  will  at  last  become 
fed' hot 

Ohsemaiumi*  On  extmiuatUMi^.  the  iron  wiUbt  found  condensed  ia 
bulk ;  its  particles  hsWng  been  forped  into  closer  contact.  The  expe« 
lioieat  camMM.  be  reneatra  with  the  same  rod,  unless  it  be  previouslj 
put  mto  the  furt,  ana  then  allowed  to  coot 

DCLXXII. 

Heat  fboduced  by  the  Feictiok  of  Wood. 

If  two  p(ece9  of  dty  wood  are  rubbed  against  each  other 
very  smartly  for  a  considerable  time,  they  will  turn  hot,  and 
emit  smdke.  Soon  after,,  if  the  rubbing  be  kept  up  witl| 
energy,  they  will  take  fire. 

'  Oh§ervaUoni»  In  this  way,  many  bribes  of  American  Indians  kindle 
their  fires  when  they  are  on  hunting  and  fishing  ezpeditionsw  Mills  and 
can<*wheels,  when  not  properly  anointed^  catdi  fire  by  the  frictioa  of 
one  part  upon  another.  Forests*  even,  are  said  to  hare  been  set  on  firej^ 
by  tke  firiotioft  of  trees  against  each  oUier. 

^    hCLXXUU 

Heat  ELicrrED  by  Compression 

Of  Atmospheric  Air. 

Put  a  piece  of  tiader  on  the  end  of  the  piston  of  a  smaU 
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braM  cylinder,  which  shall  be  air-tight ;  preM  down 
the  piston,  with  a  smart  blow,  and  the  tinder  upon 
examination  will  be  found  to  be  on  fire.  The 
figure  of  an  apparatus  for  this  purpose,  for  do- 
mestic convenience,  is  annexed.  There  is  a  sharp 
steel  pin  at  the  bottom  of  the  cylinder  to  prevent 
it  from  slipping,  when  forced  against  a  table^  &c. 
when  light  is  to  be  produced. 


9o 


* 


Observaiiom.  The  heat  is  extricated  by  the  sudden  com- 
preuion  of   the  air  in   the  ^linder,  which   is   reduced 
from  a  rreat  volume  to  one  of  a  smaller  extent;  and  the 
combustton  is  assisted  by  the  oxygen  of  the  axt,  which,   thougb  iioAm 
nisbed  in.  volume,  is  the  same  in  qoantity  as  before  compresnon. 

Observations  on  thb  Pneumatic  Tindbr-box. 

The  instrument  above  mentioned  Is  of  French  invention,  and  it  is  said 
that  the  principle  of  its  action  was  discovered  during  the  revolutionaxy 
war,  by  a  soldier,  whilst  charging  his  air  gun.  It  is  now  mudi  used 
as  a  means  of  procuring  instantaneous  lights  The  matches  empbyed 
are  generally  pieces  of  Agaric,  (one  of  the  species  of  fungus  called  Bo- 
letus,) bailed  and  dried,  and  afterwards  slightly  impregnated  with 
nitrate  of  potass,  (salt-petre)  m  solution.  They  are  afterwards  gently 
but  completdy  dried. 

The  promoter  of  this  discovery,  M.  Le  Bouvier  Desmortiers,  having 

Serformed  a  variety  of  Experiments  with  this  uistrument,  relates  in  the 
oumal  de  Physique,  the  several  resu|ts«  A  few  extracts  from  the  paper 
in  question  may  not  be  unacceptable. 

**  The  inflammation  of  spunk  in  the  pneumatic  tinder4wx,  hj  the 
compression  of  air  alone,  is  a  phenomenon  with  which  chance,  tfaeuither 
of  discovery,  has  lately  enriched  natural  philo80i>h|^.  Many  have  rea- 
soned on  its  cause ;  which  some  consider  to  be  calonc,  others  electricity ; 
but  no  one,  that  I  know  oG  has  attempted  to  support  his  opinion  by  ex- 
perimants. 

'^  The  goodness  of  the  instrument  does  not  depend  on  the  length  of 
tibe  piston,  but  on  the  accuracy  with  which  k  fills  the  bore  of  the  tube. 
•  '*  It  is  essential  too,  that  the  instrument  does  not  leek  at  the  part 
where  the  spunk  is  placed;  because  there,  the  transient  action  of  uiflam- 
mation  takes  place,  and  a  sliffht  emission  of  air  would  prevent  the  effects 
but  this  effect  is  produced,  uiourh  the  piston  does  suffer  the  air  in  the 
tube  to  pass  it.  To  satisfy  mysdf  of  this,  I  made  the  following  expe- 
riment, at  which  they  who  have  seen  it  were  greatly  surprised. 

**  In  the  length  of  the  piston  I  made  a  groove,  a  quarter  of  a  line 
broad.  The  spunk  took  fire  as  before.  Three  other  crooves  were  added 
successively  opposite  to  each  other,  so  as  to  divide  the  piston  into  four 
equal  parts  ;  and  still  the  spunk  took  fire.  When  the  grooved  piston 
is  moved  backwards  and  ibrwards  in  the  tube,  the  air  mav  be  heard 
<^ntering  or  issuing  out ;  and  the  inction  is  so  slif^ht,  that  the  effect  of 
the  instrument  is  easily  obtained  by  pushing  it  with  the  hand. 

''  The  piston  with  four  grooves  acting  very  well,  I  made  one  with  a 
single  groove,  of  dimensions  equal  to  the  other  four,  and  frhat  I  fore<»^ 
saw,  actually  took  place:  there  was  so  inflammation. 
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**  Wbtii  a  gfaif  bttnimeiit  it  made  to  act»  and  tbe  fpttak  klndkr, 
weaeeaMghtilaihy  whiclifillsthecapadtyoftbetube;  andthiili^ 
If  to  much  the  more  lind,  in  proportion  as  tbeoompRwion  is  more  rapid. 
If  the  compression  be  less  powerful  tlie  spunk  does  not  icindle ;  but  we 
perceive  in  the  u|>per  part  of  the  tube  a  light  rapour,  that  iaUs  in  un- 
dulatioiis  on  the  piston.  When  this  has  disappesoredj  if  we  draw  back 
the  piston^  the  vapour  wiU  re*appear,  as  long  as  there  is  anj  aur  in  the 
tube.  These  effects  may  be  proauoed  sefcraltimes  in  succession^  merely 
bj  pushing  the  piston  with  tne  hand.  This  vapour  is  so  thin  and  dia« 
phanous,  that  it  is  not  perceptible  m  a  strong  light  It  requires  a  sort 
of  twilight  to  see  it  well. 

"  I  substituted  hydrogen  for  common  air,  and  the  vapour  showed 
Itself  as  before;  but  the  spunk  did  not  take  fire.  With  csrbome  add 
gas^  and  with  nitrogen,  tne  efi^ts  were  the  same.  The  latter,  which 
contained  a  little  nitrous  gas,  gave  a  somewhat  denser  vapour.  Oxygen, 
lightly  compressed,  yielded  a  vapour  more  rare  and  transient  than  that 
mm  common  air.  It  had  scarcely  fiillen  on  the  piston  when  it  rebounded 
and  disappeared.  When  I  compressed  oxygen  with  a  proper  force  for 
produchi)^  inflammation,  the  spunk,  which  commonly  takes  fire  only  at 
the  antenor  part,  was  almost  entirely  burned :  yet  for  this  experiment  I 
used  a  copper  instrument,  the  piston  of  which  lost  air  so  mucn,  that  it 
would  no  longer  kindle  spunk,  with  common  air. 

"  Perhaps  it  will  be  said,  that  the  vapour  came  fhmi  the  greasy  matter 
on  the  piston,  which  adheres  to  tbe  sides  of  the  tube ;  and  Uiat  it  is  ex- 
panded by  the  heat  produced  by  the  friction.  To  this  I  answer,  in  this 
case,  Ist.  The  vapour  should  not  shew  itself  before  the  greasy  matter 
is  deposited  on  the  sides  of  the  tube ;  yet  it  appears  at  the  first  stroke 
of  the  piston,  before  the  tube  becomes  areasy.  2dly.  It  should  diow 
itself  below  the  piston,  m  the  part  whi<n  the  piston  has  left ;  but,  on 
the  oontraiT,  it  always  shews  above.  3dly.  There  is  no  vapour,  when 
the  piston  loses  much  air,  if  the  firiction  be  ever  so  rapid.  4thly.  The 
vapour  should  be  more  apparent,  when  the  piston  exerts  its  frictwn 
throughout  the  whole  lengm  of  the  tube,  than  when  it  is  confined  to  a 
smaD  part  of  its  upper  extremity ;  yet  the  reverse  frequently  happens. 
Mhly.  When  tbe  air  is  entirely  decomposed,  no  more  vapour  appears, 
but  It  shows  itself  again^  if  ever  so  little  fi«sn  air  be  introouoed. 

''  As  it  was  essential  to  ascertain  whether  the  vapour  did  not  contain 
an  add  prindple,  I  &steued  to  the  surface  of  the  piston,  with  a  little 
green  wax,  a  piece  of  muslin  dipped  in  infusion  ofjitmus,  and  after- 
wards dried.  After  twenty  strokes  of  the  piston  the  colour  was  not 
dianged.  I  put  on  a  second  piece  of  muslin  larger  than  the  first,  and 
the  edges  of  which  were  loose.  Tlus  was  burned  all  round,  without  the 
colour  of  the  rest  being  altered.  Lastly,  a  third  piece  which  was  wet, 
experienced  no  change  of  colour. 

*'  From  these  experiments  it  follows,  that  no  add  principle  is  developed; 
that  all  aeriform  substances,  as  well  as  common  air,  produce  a  liffht  va> 
pour;  that  no  other  gas,  except  oxygen  and  common  aur,  kindles  the 
spunk ;  that  oxygen  produces  a  much  more  powerful  combustion  than 
common  air,  consequently  oxygen  acts  an  important  part  in  the  inflam- 
mation ;  that  as  it  can  exert  its  action  only  when  set  free  by  the  decom- 
position of  the  common  air,  of  which  it  constitutes  a  fourth  part,  it  fol- 
lows, that  the  air  contained  in  the  tube  is  decomi)Osed  by  the  simple 
force  of  compression ;  that  the  vapour  produced  is  not  owing  to  the 
oxygen,  since  it  shows  itself  equally  in  gases  that  contain  no  oxygen ; 
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Ifafli  tUi  i^aponr  tk  tlit  efiect  of  Ume.$gmi-  ctmaaou  to  all  mmm;  aiid 
tluit we marpnuiM  itucaloric iUelf, raidend niifaie  bj ttw  fiid4«ii 


iLppffoaimadon  oi  iU  pud  in  a  small  fpaoe,  where  it  ruas  to  a  temper** 
ture  that  u  incraafed  in  thao^gan  to  as  to  kindle  the  spunk. 

*'  It  BoinetiBBefr  ktppeiis  that  tfaa  apunk  ia  turned  black  without  kind* 
liiif*  In  thia  oaa»»  aawell  as  when  it  is  kindled^  if  we  draw  back  tbe 
piston  in  the  tube,  a  dense  vapour  that  may  be  ssieU,  issues  out»  whiob 
M  not  of  the  same  nature  as  tha  former.  That  shows  itself  bdbre  th« 
iaffaimmation :  thisi  always  succeeds  it.  That  is  the  principle  of  the 
iDflaaamatioB :  dfis  is  a  product  furnished  by  tha  combustion. of  the 
spunk,  of  which  it  has  the  smell.'' 

Atvmrr  importaoC  experiment  has>i!aaently  been  mada  by  M.  Biot*  It 
consists  m  braaking,  by  means  of  a  suitable  apparatus^  a  ball  of  glass 
fiiied  with  axvftn  gas^  and  plaaed  in  tbe  receiver  of  an  air-pump^,  in 
which  aspsriect  a  vacuum  as  possible  has  been  formed.  The  ei^t  ia 
to  prodtiee,  in  a  dark  room»  a  vinry  brilliant  light,  as  a  consequence  of  the 
rapid  expansive  motion  of  tbe  oxygen. 

DCLXXIV. 

Lr^HT  PBODircXD  BT  THE  PsRCUSSION  OJ  QUARTZ  STOVBti 

If  two  Quai^z  Stones  are  struck  against  each  other,  tfaey 
will  emit  light :  if  they  are  struck  under  water,  the  same 
effect  will  take  place. 

DCLXXV. 

Light  produced  by  the  Pbrcussioh  of  Sugar. 


If  two  pieces  of  Loaf«-sugar  (about  a  pound  each) 
struck  against  each  other  in  a  dark  place,  a  light-blue  flanir^ 
hke  lightning,  will  be  elicited.  The  same  efrect  takes  pl»e« 
when  a  loaf  of  sug£tr  is  struck  with  an  iron  instrument. 

DCLXXVI. 
Fni£  PRODirOBD  BY  TUJIB  COLLISION  OF  IrON» 

and  Stdphuret  of  Iron^  (Pyrites,) 

Instead  of  a  Flint,  fasten  a  piece  of  Pyrites  m  a  gun** 
lock,  and  fill  the  pan-  with  gunpowder :  when  Ae  trigger  ia 
drawn,  sparks  of  fire  will  be  produced,  which  will  inflame 
the  gunpowder.  This  substance  gives  out  white  and  red 
sparks  when  used  without  gunpow^r. 

OSscrvaiUmM.  Mr.  Wedgewood  found  tnat  the  luminous  partidc  s  du- 
engaged  by  holding  a  piece  of  common  window-glas&  to  a  cevolrin^ 
gi'indstone^.  possess  heat  sufficient  to  inflame  gunpowder. 

DCLXXVir. 

Compression  causes  the  CoMistrsTioK  of  PHOsrsotBVti. 

Take  a  small  piece  of  Phosphorus,  of  the  size  of  a  pea« 
put  it  on  a  deal  board,  afkd  press  a  piece  of  wood  or  other 
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substanee  orer  it  with  oonflademUe  force :  inflammation  will 
betbeo^naequenca  If  a  piece  of  Phosphorus  of  the  same 
aiste  be  held  in  a  forceps,  and  rubbed  against  the  rough 
surface  of  a  sheet  of  brown  paper,  it  witTnot  only  inflame 
immediately  itself,  but  will  also  set  fire  to  die 


PCLXXVill. 
CoMf^USSDO^N  OAUSBS   TUB    CoMBUSTlON   OF 

PotcLssium  wHh  Phosphorm. 

Cut  a  small  piece  of  Phosphorus  of  the  size  of  a  split-pea; 
feJaoe  near  it  on  a  marble  slab,  a  small  dobule  of  Potassium/ 
Pf^6  heavily  with  the  end  of  a  table  knife  on  the  two  sub- 
stances together ;  yivid  combustion  will  take  place,  and  the 
two  substancea  will  unite,  forming,  (by  the  assistance  of 
Oxygen  from  the  Atmosphere)  Phosphate  of  Potass. 

DCLXXIX. 
CoMPRKSSIOK    CAUSES    THE    CoMBUSTION    OF 

Sodium  with  PhospTiorus, 

Report  the  Experiment,  but  instead  of  Potassium,  use 
'Sodium;  the  pressure  must  be  heavier.  Combustion  will 
be*  the  consequence,  and  Phosphate  of  Soda  will  be  the 
pmduct 

DCLXXX. 
FSKCUSSION  CAUSES  TUE  DETONATION   OF 

Sulphur  Tgnth  Ghiorate  of  Silver. 

Mix  together  four  grains  of  Chlorate  of  Silver  and   two 

grains  of  Sulphur,  in  a  piece  of  paper,  and  strike  it  lightly 

'upon  an  anvii.     A  most  violent  detonation  will   take  place, 

'accompanied  with  a  white  flame,  similar  to  a  flash  of  light- 

iiing.  •* 

Olservaiivn.     Upon  examination,  the  silver  will  be*  found  in  tlw  tniN 
xbIMc  stfltP. 

DCLXXXl. 
I'jtilCUSBION  CAXJSEa   THE  CoMUUSTION  AND    DeTONATION 

Of  Chiontie  of  Potass  reith  Sulpkurei  of  Antimony, 

Mix  together  three  grains  of  Chlorate  of  Potass,  and'fiv« 
grains   ofSuIphuret  of  Antimony,  and  put  them   oh   an 
,  anvil.     A  smart  blow  upon  these  substances  with  a  hammer 
will  cause  a  vivid  flash,  and  a  very  loud  report. 
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bculxxii. 
Ikflammation  of  Phosphokvs  with  Sctlpuve  by 
Friction :  OTy  Preparation  of  the  Phosphoric  Fire^boitk. 

The  Fire-bottle  is  founded  on  the  known  property  of 
Phosphorus  to  inflame  more  or  less  rapidly,  according  to  tlie 
nature  and  state  of  the  substances  upon  which  it  is  rubbed. 

It  is  on  this  principle  that  all  the  I'hosphoric  Fire-bottles 
are  made.  The  most  ample  of  these,  ox  which  the  follow- 
ing is  a  description,  is  recommended  by  the  French  Society 
for  the  Encouragement  of  Inventions,  &c. 

The  substances  that  most  easily  effect  this  inflammation 
may  be  classed  in  the  following  order :  l^t,  the  felted  hair  of 
animals,  in  proportion  to  their  degree  of  fineness :  Snd,  the 
interior  surface  of  animal  s]<ins  when  dressed  and  prepared^ 
such  as  leather  gloves  :  3rd,  woollen  cloths,  silk  stufis,  cot- 
ton, and  rough  thread  that  is  worn  (that  which  is  smooth 
and  dressed  is  of  no  use):  4th,  cork,  light  coal,  and  in  ge- 
neral all  animal  and  vegetable  substances,  and  even  minerals, 
such  as  the  asbestos,  which  are  ix>ugh  and  elastic :  all  hard 
and  smooth  bodies,  sueh  as  wood,  parchment,  vamiahed 
skins,  and  metals,  are  improper  for  Uiis  purpose.  Phospho- 
rus does  not  inflame  upon  these  bodies  except  when,  by  fiio- 
tion,  either  they  or  the  Phosphorus  are  brought  to  a  tempe* 
rature  approaching  to  that  at  which  the  Phosphorus  inflames 
by  contact  with  the  air. 

The  preparation  of  these  Pire-bottles  is  extremely  sim* 
pie.  Aoout  eighteen  or  twenty  grains  of  Phosphorus 
are  to  be  put  into  a  phial,  or  glas$-tube,  of  any 
length,  so  that  it  can  be  easily  held  in  the  hand.  The  lower, 
part  of  this  tube  may  be  filled  with  'any  substance  what- 
ever, which  is  to  be  pressed  down  with  a  cork.  A  space 
being  reserved  for  the  Phosphorus,  it  is  cut  into  small  pieces 
and  put  into  the  bottle,  which  is  immediately  stopped  with  a 
good  stopper.  By  heating  with  precaution,  at  a  lamp,  tlie  part 
which  contains  the  Phosphorus,  this  substance  ouicKly  melts, 
and  falls  to  the  shape  of  the  bottle  as  it  cools ;  tne  Fire-bottle 
is  then  completed.  The  manner  of  usinff  it  is  eaually  sim- 
ple :  the  little  bed  of  Phosphorus  is  lighOy  scratched  with  a 
common  match,  a  very  small  portion  adheres  to  the  match, 
and  on  being  afterwards  lightly  rubbed  upon,  any  of  the 
substances  before-mentioneo,  as  arc  proper  to  inflame  it 
speedily ;  or  even  upon  the  stopper,  it  taxes  fire  more  or 
less  rapidly,  and  communicates  inflammation  to  the  match. 
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A  hundred  matches  in  succession  may  be  lighted  either  upon 
a  piece  of  felt,  or  on  the  inside  of  a  skin  gbve,  without  con- 
suming more  than  a  grain  and  a  quarter  of  Phosphorus. 

OhMfvation,  These  fire-botUes  are  not  so  dangerous  as  the  old  ones, 
which  inflame  hj  the  simple  contact  of  the  air,  and  with  a  rapidity 
which  has  alwaya  something  terrifying  in  it.  They  are,  besides,  free 
from  the  disadyantage  to  which  the  oM  fire-boxes  and  the  oxygenated 
matches  are  subject,  of  causing  burns  and  stains,  either  from  the  phos- 
phoric acid  which  is  often  detached  by  the  combustion ;  or  from  the  sul- 
phuric acid  into  which  the  oxygenated  matches  are  dipped ;  and  whidi 
too  frequently  fall  upon  some  part  of  the  surrounding  oodies. 


When  bodies  are  mixed  or  combined^  and  the  densiij/  or 
bulk  becomes  lees  than  thai  of  the  Jbiids  before  mixture^ 
Heat  mil  be  evolved. 

dclxxxiii. 

Hbat  produced  by  the  Mixture  of 

Nitric  Acid  with  Water. 

Into  a  phial  containing  half  an  ounce  of  Nitric  Acid, 
pour  two  drams  of  Water;  and  plunge  a  Thermometer 
into  the  mixture ; — the  Mercury  will  rise  to  112^,  and  very 
sensible  heat  will  b^  felt  by  the  hand.  The  Condensation 
of  the  two  fluids ;  (that  is,  the  specific  gravity  of  the 
mixture  being  greater  than  the  mean  specific  gravity  of  the 
fluids  employed,)  is  the  cause  of  so  much  heat  being  ^ven 
out.  "  ^ 

dclxxxiv. 

Intense  Hea-T  caused  by  the  Mixture  of 

Sulphuric  Add  with  Water. 

If  three  ounces  of  Sulphuric  Acid  are  put  into  a  tall 
beer-glass,  and  one  ounce  of  Water  be  added ;  the  mixture 
will  evolve  so  much  heat,  that  a  thin  glass-tube  filled  with 
cold  Water  and  immersed  in  tlie  Beer-glass,  will  actually  boil: 
at  the  same  time,  if  a  Thermometer  is  immersed  in  it,  the 
temperature  will  be  found  to  be  800^,  that  is  88  degrees 
above  the  boiling  point,  212^.  The  mixture  may  now  be 
seen  to  have  decreased  considerably  in  bulk,  from  what  the 
Sulphuric  Acid  and  Water  were,  singly. 

Observations.  Here,  we  have  the  erolutioa  of  great  heat,  without 
light  or  flame.  In  order  that  the  liquids  may  intimatelj  combine,  the 
sulphuric  acid  parts  with  its  latent  caloric,  and  consequently  decreases 
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in  liiiIk.-^a>oonij  foHnds  that  the  new^ioRned  iniiture  shouU  l^e 
thrown  tiwwf,  as  it  may  be  kept  for  the  performance  of  other  experi- 
ments. 

DCLXXXV. 

Intbmss  Heat  p&oduceo  by  Mixtube  or 

Fluoric  Acid  with  Water, 

Place  a  tea-cup  or  gallipot,  containing  an  ounce  of  Water, 
on  the  hearth,  and  pour  into  it,  (at  arm*s  length,  the  hand 
being  defended  by  a  glove),  half  an  ounce  of  Fluoric  Acid 
from  a  leaden-bottle.  Sudden  ebullition  and  most  intense 
heat  will  be  the  consequence. 

OheroaCions,     It  is  not  advisable  to  touch  the  gallipot,  aa  thie  acid  is 
VCMut  corrosive,  produetng  ulcers  on  the  akin   wherever  it  touches :  if. 
auch  an  accident  should  unfortunately  happen,  with  this  or  any  other 
acid ;  the  best,  and  indeed  the  only  remedy,  is,  immediately  to  plunge* 
the  part  into  a  vessel  of  cold  water. 

Another  precaution  too,  is  necessary,  with  regard  to  this  experi- 
ment :  that  is,  to  perform  it,  if  possible,  in  the  open  air ;  as  the  dense 
fumes  arising  from  it,  are  highly  corrosives—particularly,  when  they 
attack  the  internal  surface  of  the  nose. 

DCLXXXVI. 

GiiEAT  Heat  eesults  fbok  the  Mixture  of 
Jc&and  Sulphuric  Acid, 

If  an  ounce  of  Sulphuric  Acid,  of  the  temperature  of 
3!^,  be  poured  over  an  ounce  of  pounded  Ice,  of  a  like 
temperature ;  th^  density  of  the  combined  substances  will 
be  greater  than  that  of  the  two  substances  separately ;  and 
in  this  condensation,  so  much  latent  Caloric  will  be  evolv- 
ed, that  the  mixture  will  give  out  heat,  equal  almost  to 
that  of  boiling  Water.  If  the  hand,  or  a  Thermometer,  be 
Upplied  to  the  glass,  it  will  receive  in  a  sensible  form,  what 
la«iQre  existed  only  in  a  latent  state,  in  a  cold  fluid. 

Obtrvation.  The  other  strong  acids  produce  like  effects,  when  mix- 
ed, in  certain  proportions,  with  water,  ice,  &c. 

dclxxxvii. 
The  Decomposition  of  Sulphuric  Acid,  by  Lime, 

Is  attended  by  Combustion, 

If  some  pure  Lime  be  put  into  a  tea-cup,  and  strong  Sul- 
phuric Acid  be  poured  over  it,  the  heat  evolved  will  be  bo 
great,  as  even  to  make  some  of  the  Acid  volatile.     This  ex- 


tnetAtm  df  Crioric,  is  owing  to  the  sudden  trsnsfermation 
pf  a  solid  and  liquid^  into  a  solid  substance.  If  the  expe- 
lament  be  pextaaaed  in  a  dark  room,  light  will  be  observ- 
ed to  be  extnoated. 

DCLXXXVIir. 
ACTtON  OF  OXTGENATSD  WaTER  ON  OxiDE    OF    SlLVEE. 

When  a  drop  of  Oxygenated  Water  is  let  fall  Upon  a 
itsatinn  of  Oxide  of  Silver,  placed  at  the  bottom  of  a  glass, 
detonation  takes  place :  the  Oxygen  of  the  Water,  and 
that  of  the  Oxide,  being  disengaged ;  a  great  quantity  of  heat 
isdeyeloped;  and  lig^ht  is  produced  so  sensibly,  as  to  be 
perceivea  where  the  davkness  is  not  very  intense. 

Oftutfrvoftbfi.    The  same    phenomena  take  place  with  silver,  plati- 
mmait  gM,  woMiiin,  iruiium,  rhodium,  the  peroxide  of  cobalt,  8k, 
Osygcnaled  wato^j  ^'^r  every  100  parts  coiitaiiis  88  of  oxygen. 

ncLxxxrx. 

Water  solidified,    by  Mixture   with 

Svipbaie  <^  LimCy  (Plaster  of  Paris.) 

Put  some  powdered,  calcined  Sulphate  of  Lime  into  a 
baan,  and  pour  over  it  as  much  Water  as  will  make  it  into 
a  thin  dougn:  mould  this  quickly  into  any  shape.  Almost, 
before  the  moulding  is  complete,  the  whole  mass  will  be  so 
hardened,  that  it  will  require  a  heavy  blow  of  a  hammer  to 
break  it,  or  reduce  it  again  to  powder.  Here,  the  Water  is 
chemically  combined  with  the  salt. 

0/f9ervati<msm  In  preparing  casts,  moulds,  &&,  the  plaster  of  .Paris 
always  gives  out  heat  when  it  begins  to  set,  or  harden.  This  may  be 
fiereeived  by  laying  the  hand  on  it  at.  the  time,  when  it  wiJI  feel  waim. 
Modcftera  say,  that,  when  taking  casts  of  any  part  of  the  hunmn  body, 
tbit  is  the  instant  when  the  piaster  should  be  removed  ;  as  whenever  the 
cast  becomes  hardened,  the  coniractionj  or  condensation  of  hulk  is  ao 
great,  as  to  cause  most  acute  pain  in  the  part  under  the  operation. 

F<or  ibe  mamifiurture  of  stereotype  plates,  piaster  of  Pariy,  (of  the 
eonsislcnoe  of  a  batter^puddlng  before  baking)  is  poured  over  the  letter- 
STCV  page,  and  worked  into  me  interstices  of  the  types  with  a  brush. 
It  Is  tben  ooUected  from  the  s^es  by  a  slip  of  iron  or  wood,  so  as  to 
lie  amooth  and  ooaspact.  In  about  two  minutes,  the  whole  mass  is 
hardened  into  a  solid  cake.  This  cake,  which  is  to  serve  as  the  matris 
of  the  stereotype  plate,  is  now  put  upon  a  rack  in  an  oven,  where  it 
undergoes  great  heat,  so  as  to  drive  off  superfluous  moisture.  When 
ready  for  use,  tiiese  moulds,  according  to  tneir  size,  are  placed  in  flat 
cast-iron  pots,  and  are  covered  over  by  another  piece  of  cast-iron  perfo* 
rated  at  each  end,  to  admit  the  metallic  composition  intended  for  the 
neparation  of  ^e  stereotype  plates.  The  flat  cast-iron  pots  are  aow 
Mcnedin  a  ccane,  wUchcamea  them  ateadily  to  the  inet«Uk>baUi,  ^ 
nieltlng-fM>t,  where  they  an  i»tmu$%d  asd  kept  ior  a  oomiderahle  tbWt^ 


asi 


XTOLUTIOX  or  KKAT. 


until  all  the  pens  ami  crevices  of  the  nAouId  Are  CoaiphttW,  and 
rately  filled.  When  this  has  taken  place,  the  pots  are  ewrated  from 
the  bath  bj  working  the  crane,  and  are  placed  over  a  water  trough,  to 
cool  gradually.  When  cold^  the  whole  it  tunied  out  of  the  potsi^  and 
the  luaster  being  separated,  by  hammering  and  washing,  the  plates  art 
ready  for  use  ;  naTuig  receiyed  the  roost  exact  and  perfect  impression. 

DCXC. 

Water  solidified  when  cohbined  with  p0ex  Lime. 

If  a  piece  of  quick  Lime  be  immersed  in  a  basin  of  cold 
Water,  it  will  aosorb  a  great  quantity  of  it.  The  heaf 
evolved  by  this  union  wilt  be  so  great,  that  the  hand  can 
scarcely  endure  it.  If  taken  out  of  the  water  it  will  appear 
almost  dry,  but  increased  in  bulk.  It  will  also  smoke :  this 
is  caused  by  evaporation  of  some  of  the  water  fj:Y>m  the  sur* 
face,  and  by  the  intense  heat  produced,  in  the  act  of  oom-^ 
bination.  Ships  carrying  Lime  have  often  been  burnt,  from 
the  penetration  of  Water  into  their  cargo. 

To  vary  this  Experiment,  pour  some  water  on  a  piece  of 
pure  Lime,  ^m  a  basin,)  in  a  dark  room :  if  observed  at- 
tentively, this  combination  will  be  seen  to  cause  an  extrication 
of  light. 

OL$ervaiwn,  Whether  this  luminous  appearance  be  owins  to  any 
property  in  the  lime  itself,  or  to  the  sudden  sohdification  of  the  .water 
and  combustion  of  part  of  its  hydrogen,  is  not  known. 

DCXCI. 

Heat  evolved  when  Muriatic  Acid  Gas 
Combines  with  Ammoniacal  Gas. 

When  Muriatic  Add  Gas  and  Ammoniacal  Gas  are  brought 
into  contact,  they  combine  forming  a  solid  substance, — the 
Muriate  of  Ammonia.  In  this  combination  heat  is  evolved, 
which  may  be  known  by  holding  a  Thermometer  in  the  jar 
where  the  gases  are  combined. 

ObiervaHoii  There  is  an  apparatus  exhibited  in  plate  19,  for  siiew- 
ing  the  evolution  of  latent  heat,  by  gases  or  vapour,  in  the  act  of  ooiw 
version  into  a  liquid  state.  The  apparatus  is  simple,  and  will  easily  be 
understood.  Thermometers  are  placed  in  each  vessd  to  shew  tiie  di& 
ference  of  the  actual  heat  of  the  Gas,  and  the  latent  heat,  which  escapes 
on  condensation. 

DCXCII.  ' 

Heat  evolved  when  Oxygen,   and  Nitbous 

Gdses  combine. 

When  Oxygen  and  Nitrous  Gases  are  combined^  the^ 
fixrm  a  liquid,-— Nitric  Acid.  In  this  combination,  Caloric  m 
evolved.     They  should  be  mix^  over  Mercury. 
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DCXCII1. 

Solutions  of  Muriate   or  Lime,  xvd  Phosphate 

Of  Soda^   solidified  by  Mixture. 

Pour  six  drams  of  a  solution  of  Muriate  of  Lime  into 
a  glass  containing  an  ounce  of  a  solution  of  Phosphate  of 
Soda.  These  Salts  will  mutually  decompose  eacn  other, 
and  so  large  a  quantity  of  Phosphate  of  Lime  will  be  pre- 
cipitated, that  a  great  portion  of  the  mixture  will  appear 
in  a  gelatinous  mass. 

OkHTvaium.  These  solutions  should  be  saturated ;— tliat  is,  no  mote 
water  should  be  used  to  dissolve  the  sslts,  than  is  barely  neceMary  for 
that  purpose,  in  a  cold  state. 

DCXCIV. 

SvLPHuKic  Acid,  and  Mueiate  of  Lime  in  Solution, 

Become  solid^  by  Mixture. 

Into  a  phial  cont^ning  about  two  drams  of  Muriate  of 
Lime,  pour  as  much  Water  as  will  just  dissolve  that  Salt ; 
now  pour  in  a  few  drops  of  Sulphuric  Acid;  the  contents 
of  the  phial  will  immediately  become  solid.     Here  the  Sul"- 

fhuric  Acid  combines  with  the  Lime,  forming  Sulphate  of 
lime,  which  being  a  very  insoluble  salt,  is  precipitated. 
During  this  solidincation,  considerable  heat  will  be  given 
out. 

DCXCV. 

Cabbonate  of   Potass,  at^d  Muriate  of  Lihe 
In  Solutionf  become  solid  by  Mixture, 

Let  four  drams  of  Water  in  a  wine-glass  dissolve  as 
much  Carbonate  of  Potass  as  it  can  take  up.  Let  the  s$me 
quanti^  of  Water,  in  another  glass,  dissolve  as  much  Mu* 
nate  of  Lime  as  will  saturate  it  also,  and  pour  the  contents 
of  one  glass  into  the  other.  When  the  mixture  is  stirred 
by  a  glass  rod  or  tea-spoon,  it  will  be  instantly  converted 
into  a  solid  mass  resembling  the  white  of  an  egg  when 
boiled. 

^  Observation.  Here  a  mutual  decomposition  takes  place^  for  the  mu« 
riatic  acid,  leaving  the  lime^  attacks  the  potass,  whilst  the  carbonic 
acid  seizes  upon  the  lime.  In  the  solidification  of  the  water  which  held 
them  in  solution,  a  quantity  of  latent  heat  is  disengaged. 

DCXCVI. 

Solutions  of  pvee  Potass,  akd  Sulphate  of  Magnesia 

Solidified  by  Mixture 
A  saturated  Solution  of  Pure  Potass,  poured  into  an  equal 
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quantity  of  Sulphate  of  Magnesia,  also  saturated  with  Wa- 
ter ;  will  exhibit  similar  phenomena  to  those  refsulting  from 
the  foregoing  substances. 

Observations.  Here  the  sulphuric  acid  leafes  the  magnesia  to  unite 
with  the  potass^  and  heat  is  evolved. 

The  two  last  mentioned  mizturca,  may  be  liquified  by  adding  nitric 
aci(}. 


TTie  follmoing  Experiments  exhibit  (he  phenomena  which 
occur  at  the  instant  in  which  metaU  combine  with  other 
svhsiances^  and  zcith  each  other.  On  these  occasions  thet^ 
suddenly  enter  into  combitstiony  and,  sometimes,  even  defla- 
grate. 

Deflaf^ration  is  the  sudden  Combustion  and  Explosion  of 
substances  when  they  come  in  contact  with  an  inflamed,  or 
red-hot  body. 

Dcxcvir. 

Deflagration  of  Coppke  and  Sulphur 

Wlunfused  together. 

If  one  ounce  of  Copper-filings  be  melted  with  three 
drams  of  Sulphur,  the  mixture  suddenly  explodes,  and 
becomes  red-hot,  as  the  two  substances  unite.  If  taken  from 
the  fire  in  this  state,  it  continues  for  a  considerable  time 
to  shine  vividly,  and  with  great  beauty. 

dcxcviii. 

Sudden  Combustion  of  Sulphur  and^Ibok-ftltngs. 

Put  into  a  crucible,  3  drams  of  SMlphur,  and  whei^  it  hfs 
fused,  put  in  9  drams  of  Iron-^ing^ :  presently  the  two 
bodies  will  unite,  and  appear  to  be  bpth  m  a  state  of  active 
Combustion :  the  compound  is  a  SuJphuret  of  Iron.  Some- 
times, deflagration  takes  place  at  the  moment  of  union. 

DCXCIX. 

Deflagration  of  Platinum  with  Tin. 

If  about  equal  bulks  of  Platinum,  and  Tin  be  heated  to 
redness^  in  contact  with  each  other  ;  they  will  combine  sud- 
denly with  gr^at  vehemence,  and  a  very  considerable  extri- 
cation of  light  and  heat,  which  will  continue  for  some  time 
after  their  removal  from  the  fire.  The  experiment  is  easily 
inade^  by  enveloping  a  little  bit  of 'I'in  in  Platinum  foil,  and 
heating  it  by  a  blow-pipe  on  Charcoal ;  a  sort  of  explosion 
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takes  pkce  at  the  moment  they  combine^  and  the  alloy  runs' 
about,  burning  like  ignited  Antimony. 

Obiervations,  If  the  melted  globule  be  permitted  to  fall  into  a  baton 
of  water^  it  will  for  tome  time  remain  red-hot  at  the  bottom.  So  in- 
tense is  the  heat,  that  the  glazing  of  the  bason  will  be  carried  off 
wherever  it  falls,  even  although  it  has  passed  through  so  cold  a  medi- 
um as  the  water. 

ncc. 
Platinuai  with  Antimony. 

When  Platinum  and  Antimony  are  heated  tc^ether  in 
the  same  manner,  a  similar  effect  will  take  place. 

This  alloy,  when  highly  heated  for  a  oonmderable  time* 
beoomes  aohd,  and  very  inalleable,  containing  little  else  than 
Platinum^ 

Dccr. 

Platinum  with  Zinc. 

« 

When  Zinc  and  Platinum  are  similarly  heated,  the  com- 
bustion will  be  very  brilliant ;  as  the  Alloy  will  explode 
with  much  splendour  and  bum  at  the  instant  o!  oomlnnation. 

OltMervation,  Other  metals  exhibit  similar  phenomena  when  heated 
wkh  platinum* 

DCCII. 

Violent  Combustion  of  Potassium  with  Sulphub. 

If  a  small  quantity  of  Sulphur  and  Potassium  be  heated 
together  in  &  crucible,  they  will  soon  unite,  with  violent 
CombustioD,  fimning  Sulphuret  of  Potassium. 

ncciii. 
SunnEN  Combustion  of  Potassium  with  Tin. 

When  equal  parts  of  Tin  and  Potassium  are  melted  in  a 
crucible,  light  will  be  evolved,  at  the  instant  of  their  union, 
as  they  form  an  Alloy. 

DCCIV. 

Combustion  takes  place  when  Arsenic  is 
Heated  x^ith  Potassium. 

Union,  but  with  weaker  Combustion,  takes  place,  when 
Potassium  and  Arsenic  are  heated  together.  Tne  Alloy  is 
Arseniuret  of  Potassium. 

The  following  experiments,  whicli  were  performed  by  M . 
Thenard  and  M.  Gay  Lussac,  exhibit  the  action  of  Potas- 
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•ium  on  Taribui  Salts  containing  Oxy^n.  in  these  cases, 
the  Potassium  displays  a  greater  affinity  for  Oxygen  at  a 
higher  temperaturethanany  of  the  other  substances  employed. 

.  DCCV. 

MuRiATB  OF  Silver. 

Muriate  of  Silver  having  been  fused,  and  heated  to 
the  point  of  ignition,  was  pulverized  and  introduced  into  a 
glass  tube,  into  which  previously  had  been  introduced  a  bul- 
let of  Potassium.  The  tube  was  now  heated  at  a  lamp : 
scarcely  difd  the  degree  of  heat  applied  exceed  what  was 
necessary  to  fuse  the  metal,  when  very  brilliant  inflamma- 
tion was  excited,  and  the  two  Salts  were  in  oonsequeoce 
reduced. 

Observations,  A  limQar  experiment  having  been  performed  with 
mnriate  of  mercury,  the  phenomena  were  the  aame. 

In  both  redactions  the  tubes  were  fractured ;  and  in  that  containing 
muriate  of  mercury  there  was  a  slight  detoiuition,  owing  to  the  mercu- 
rial vapour.  * 

In  tnese  and  the  following  experiments^  the  heat  was  somewhat 
creater  than  what  was  necessary  to  fuse  the  metal.  Sometimes,  as 
tor  instance,  with  respect  to  the  decomposition  of  phosphate  of  lime, 
sulphate  of  barytes,  oxide  of  zinc,  &c.  it  was  earned  to  300^  of  the 
centigrade  thermometer.  The  tubes  empbyed  were  always  fractured 
during  the  inflammation,  when  it  was  most  vivid. 

Dec  VI. 
SULFUATX  OF  BAaYTJBS. 

When  this  Salt  was  heated  with  Potasnum,  there  was  a 
lively  inflammation.  Sulphuret  of  Barytes  was  formed  *  the 
Oxygen  having  combined  with  the  Potassium. 

Observations,  Sulphite  of  barytes  was  decomposed  without  inflan* 
matloii,  and  sulphuret  of  barytes  was  obtained. 

It  may  be  concluded  from  these  two  experiments  that  oijgen  is  much 
less  condensed  in  the  sulphite,  than  it  is  in  the  sulphate  of  barytes,  and 
« very  probably  less  in  the  sulphurous,  than  in  the  sulphuric  add. 

DCCVII. 

Sulphate  op  Lime. 

When  Potassium  was  heated  with  Sulphate  of  Lime,  th^e 
was  a  slight  inflammation  with  the  formation  of  a  very 
yellow  Sulphuret.. 

DCCVIII. 

SuLPHATK  ar  Lkad. 
When  Sulphate  of  Lead  and  Potassium  were  heated 
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together,  at  the  mstaat  of  deoompontion,  the  inflammatioa 
was  renudkably  viyid. 

DCCIX. 

Sulphate  of  Mercury. 

Sulphate  of  Mercury  which  was  in  a  slightly  oxidised 
state,  oduff  employed,  was  decomposed  with  similar  pheno* 
mena  to  those  exhibited  in  the  decomposition  of  the  Mu- 
riates of  Mercury  and  Silver. 

DCCX. 

Nitrate  of  Barytrs. 

A  Globule  of  Potassium  heated  with  this  salt,  will  de- 
compose it  so  suddenly,  and  with  so  much  force  as  not  only 
to  cause  vivid  inflammation,  but  also  a  most  violent  projec* 
tion  of  the  materials  out  of  the  tube ;  and  in  some  cases  the 
destruction  even  of  the  tube  itself. 

DCCXI. 

Chlorate  of  Potass. 

This  salt  is  well  known  to  be  one  of  those  employed  foir 
detonating  purposes.  When  heated  with  Potassium,  the 
inflammation  was  remarkkbly  vivid,  and  the  expansion  so 
great  as  to  break  the  tube. 

Ohseroaiion'  The  other  chlorates  (as  that  of  lime,  &c.)  exhibited 
precisely  the  same  phenomena. 

DCCXII. 

Chromate  of  Lead. 

When  Potassium  and  Chromate  of  Lead  were  heated 
together ;  a  vivid  flash  announced  the  decomposition. 

DCCX  III. 

Chromate  of  Mercury. 

On  heating  this  beautiful  salt  with  the  Alkaline  Metal, 
the  inflammation  was  certainly  not  very  vivid,  but  the  red 
colour  of  the  salt  was  instantly  converted  to  green, 

DCCXIV. 

Tumgstic  Acid. 

This  Acid,  when  heated  with  Potassium  was  decomposed 
with  a  very  vivid  inflammation. 
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DCCXV. 

Red  Oxide  of  Mx&cuey. 

m 

Potas&ium  decomposed  this  substance  with  a  very  vivid 
inflammation.  Detonation  also  took  place^  owing  to  the 
volatilization  of  the  Mercury. 

DCCXVX. 

Oxide  of  Tin 

This  substance  Oxidised  at  a  Maximum,  when  heated  with 
the  Alkaline  Metal,  gave  out  a  very  bright  flame,  at  the 
instant  of  decomposition. 

Observatvm,    Oxide  of  manganese  exhibited  similar  results. 

DCCXV  II. 

Oxide  of  Bismuth. 

When  jrellow  Oxide  of  Bismuth  gave  up  its  Oxy^n  to 
the  Potassium ;  the  inflammation  was  remarkably  vivid 

f  Obiervations,  Tlie  gray  oxide  of  nickel  also  gave  up  its  oxygen  with 
vivid  inflammation.  The  following  are  the  phenomena  which  resulted 
from  the  employment  of  other  substances ;  which  though  not  so  re- 
markable as  the  foregoing,  are  worthy  of  record. 

Chromate  of  lead. — A  very  lively  inflammation. 

Arseniate  of  cobalt.-— Lively  inflammation. 

Oxide  of  tin  (putty.) — Flame  not  vivid. 

Red  oxide  of  iron. — Very  slight  inflammation     ^ 

Oxide  of  silver. — Very  lively  flame. 

Oxide  of  lead,  fi^ray.— Like  the  last. 

Yellow  oxide  of  lead. — Idem. 

Yellow  and  brown  oxides  of  copper. — Lively  flame. 

White  oxide  of  arsenic — Flame. 

Black  oxide  of  cobalt. — Idem. 

Volatile  oxide  of  antimony. — Flame,  but  less  lively  than  with  the 
oxides  of  copper. 

Oxide  of  antimony  at  a  maximum.— Lively  flame. 

dccxviii. 
Greek  Oxide  of  Chbouium. 

When  this  Oxide  is  heated  with  Potassium,  there  is 
no  inflammation  whatever,  but  a  production  of  blackiah 
matter,  which  being  completely  cooled,  and  afterwards  ex- 
posed to  the  air,  takes  nre,  IIkc  good  Pyrophorus,  and  be- 
comes yellow.  This  is  a  combination  of  Potass  and  the 
Oxide  of  Chromium,  which  changes,  on  exposure  to  tlie 
air,  to  Chromate  of  Potass. 


▲BSORPTToy  OF   HEAT.  S59 

ObttrwUioni*  In  the  follow ii^g  cases  there  was  no  inflammation  ; 
although  the  other  phenomena  exhibited,  render  them  worthy  of  in- 
lertion  in  this  place. 

Xitrate  of  potass.— 'Destruction  of  the  metal  without  inflammation, 
which  is  doubtless  owing  to  the  water  contained  in  the  nitre. 

Phosphate  of  lime. — Decomposition,  without  any  appearance  of  in- 
flammation ;  the  phosphate  being  converted  to  a  phospiiuret. 

Carbonate  of  fime.— Decomposition  without  inflammation;  naked 
carbon  being  detached. 

JUack  oxide  of  iron. — ^No  flame,  but  the  oxide  was  reduced. 

Oxide  of  maneanese  ai  a  maximum. — No  flame. 

White  oxide  of  zinc. — Reduction  without  flame. 

Messieurs  Thenard  and  Lussac  observe,  that  they  have  also  traced 
the  effects  of  the  metal  obtained  from  the  vegetable  alkali,  upon  the 
earths,  and  particularly  upon  zircon,  siles,  yttria,  and  barytes ;  and 
found  that  it  was  very  obviously  altered  by  each ;  but  as  the  cause  of 
this  alteration  is  but  little  known,  they  did  not  enter  into  any  inquiry 
upon  the  subject ;  only  that  it  is  very  probable  that  the  phenomena  ob- 
served in  burning  the  metal  of  potass  in  silicated  fluoric  acid  gas,  de- 
pends in  no  respect  upon  the  silex. 

However  this  be,  it  follows,  from  all  the  preceding  facts,  that  every 
substance  in  which  we  know  oxygen  to  be  present,  are  decomposable 
by  the  metal  poiastium ;  and  that  almost  all  such  decompositions  take 
place  with  the  dtsengagemenf  of  light  and  calorie ;  also  that  the  dis- 
engagement is  proportionable  to  uie  degree  of  condensation  of  the 
oxygen  in  each  body. 


ABSORPTION  OF  HEAT. 
DCCXIX. 

Latekt  Heat  is  necessary  to  presrve  Bodies 
«  In  ihe  Solidy  Liquid^  and  Gaseous  States. 

If  R  Tfaermometer  be  fixed  in  a  pan  of  Snow  over  a  tire ; 
it  will,  if  higher  than  82**,'  sink  down  to  that  point,  and 
remain  there  until  the  Snow  is  completely  converted  into 
water.  After  the  Snow  has  been  melted,  the  Thermome- 
ter will  rise  in  proportion  as  more  heat  is  applied  ;  and  will 
oontinoe  to  do  so»  until  it  arrives  at  812^  thwe  boiling  point. 

Obtervaiion.  Here  the  snow  has  been  receiring  a  continual  supply 
of  heat  from  the  fire :  but  thid  was  necessary  to  change  it  into,  and  to 
preserve  it  in  a  liqaid  state.  The  heat  which  enterea  the  water  after 
Deing  rendered  fluid,  may  be  termed  sensible  heat,  because  the  thermo- 
meter mdicates  the  different  degrees  of  heat  which  the  water  may  after- 
wards rpceive.  The  cause  of  the  sinking  of  the  Thermometer  in  the 
first  instance  to  89P,  is,  that  it  imparts  to  the  wiow  the  surplus  of  its 
own  beat  above  )2°,  to  assist  in  melting  it. 
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DCCXX. 

Caloric  becomes  latent  in  Bodics^ 

When  they  change  {heir  Densities. 

If  any  weight  of  Snow,  or  pulverized  Ice  at  3f",  he  mixed 
with  an  equal  weight  of  water  at  17^  it  would  natural! j 
be  expectea  that  the  temperature  of  the  mixture  would  he 
102",  or  one  half.  But  this  will  not  be  the  case ;  for  if  the 
Thermometer  be  applied,  the  temperature  of  the  whole 
will  be  found  to  be  only  32®. 

Observation,  It  seems  etrang-e,  that  the  snow  or  ice  should  hare  no 
addition  of  caloric,  whilst  th»>  water  has  suffered  an  abstraction  of  140 
degrees  !  But  it  is  erident,  that  the  use  to  which  the  140  degrees  were 
applied,  was  to  liquify  the  snow,  without  increasing  its  temperature. 
Therefore,  water  at  3*2*>,  requires  140  degrees  of  latent  caloric  to  pre- 
serve it  if)  a  liquid  state ; — it  catinot  freeze  until  it  has  parted  with  that 
number  of  degrees  ;  and  on  the  other  hand,  ice  cannot  melt,  until  it  has 
derived  140  degrees  of  latent  heat  from  surrounding  bodies. 

DCCXXI. 

If,  when  the  temperature  of  the  Air  is  at  22%  a  Cyder-glass 
be  half  filled  with  spring-water,  and  a  Thermometer  be  placed 
in  it,  (tlie  top  of  the  glass  being  covered,)  the  water  will  cool 
down  gradually  to  22%  without  freezing.  But  if  gently  agi- 
tated, It  will  instantly  freeze  into  a  mass,  similar  to  snow 
which  is  thawing ;  and  the  temperature  will  immediately 
rise  to  32®,  the  freezing  point : — tnus,  deriving  the  10  de- 
grees of  Caloric,  which  were  latent  or  oonceiJed,.  from  the 
previous  fluid  state  of  the  water. 

Obiervalion.  This  quantity  of  caloric  could  not,  before,  have  been 
indicated  by  the  thermometer ;  consequently,  it  was  latent,  or,  ao  com- 
bined with  the  particles  of  the  water,  as  to  seem  to  have  changed  its  state. 
llie  same  operation  of  latent  caloric  takes  place  in 'every  other  substance^ 
such  as  metals,  wax,  tallow,  &c. : — the  first  owe  their  ductilitj  and 
malleability,  and  the  last  their  softness  and  plasticity,  to  latent  caloric 

DCCXXII, 

LATENT  Caloric  combines  with  LiauiDt 
When  they  are  converted  into  Vapour. 

If  water  be  heated  to  ^OO**,  in  a  Papin's  Digester,  and 
the  vessel  be  suddenly  uncovered,  one^fifth  part  will  rush 
out,  in  the  form  of  steam ;  and  the  'temperature  of  the  re- 
maining water,  will,  at  the  same  instant,  sink  down  to  212% 
(the  boiling  point,)  losing  no  less  than  188  degrees, — the  dif- 
ference between  400  and  212.  These  188  decrees  must  hare- 
become  latent,  and  must  have  combined  with  one  fifth  of 
the  water  to  form  the  steam  ;  for  if  the  Thermometer,  be  ap» 
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Slied  to  the  steam,  it  also  will  be  found  to  be  only  at  21S^. 
Fowy  only  one-fifth  of  the  water  was  oonyerted  into  steam  ; 
oonseauently,  in  addition  to  its  own  188  degrees,  it  must 
have  aepriyed  the  other  four-fifths,  each  of  their  188  de^ 
greet ;  and  188  multiplied  by  5,  produces  .940,  which  is 
pretty  near  to  1000^  ;—the  quantity  of  latent  Caloric  re- 
quired to  keep  steam  in  its  elastic  form.  Steam  must  part 
with  an  immense  quantity  of  Heat,  before  it  is  condensed  mto 
water ;  and  with  much  more,  before  it  can  be  converted  into^ 
Ice. 

TTufcBowing  Experiments  prooey  thai  when  Expansion  of 
xdlume  takes  place  during  the  combination  of  substances; 
Heat  is  absorbed  from  the  surrounding  atmosphere^  or  from 
any  other  body  that  comes  in  contact  with  the  vessel  containing' 
the  mixture.  The  body  from,  which  the  hcai  lias  been  absorbed 
isy  of  couTsCf  rendered  cold. 

Cold  is  the  abstraction  of  Caloric  from  bodies,  to  a'greater 
or  less  degree.  This  is  indicated  by  the  Thermometer.  The 
abstraction  of  Caloric  may  vary  from  3^,  (the  freezing  point 
of  Water,)  to  what  is  called  the  real  Zero.  In  some  coun- 
tries Ice  is  absolutely  unknown.  When  the  Dutch  told  an 
Indian  kine,  that  at  a  certain  season,  in  their  country.  Water 
was  solid  like  Stone;  and  that  men  and  horses  could  walk  upon 
it,  he  supposed  them  to  be  impostors. 

The  sensation  of  cold  implies  the  departure  of  C*alorie 
from  warm  bodies,  to  cold  ones ;  on  the  contrary,  the  sensa^ 
tion  of  heat  implies  the  accession  of  heat  to  comparatively 
cold  bodies  from  warm  ones.  Thus,  the  hand  feen  cold  or 
wanoy  according^  as  it  comes  in  contact  with  cold  or  warm 
bodies : — ^in  the  first,  Caloric  quits  the  hand ;  in  the  second. 
It  enters  it 

'  It  has  been  generally  thought,  that  the  most  intense  cold 
proceeds  from  snow ;  out  there  are  other  substances,  which, 
when  combined,  produce  still  greater  cold :  these  are,  com- 
positions of  Salts  with  each  other,  or  Salts  with  Snow  and 

Dccxxin. 

Cold  caused,  bt  the  Solution  of 

Muriate  of  Ammonia  in  Water. 

Pour  1  ounce  of  cold  Water,  upon  4  drams  of  Muriate  of 
Ammonia,  in  powder,  in  a  three  or  four  ounce  phial :  cork 
it,  and  shake  it  well  in  the  naked  hand.     As  the  Water  and 
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Saltoombine  by  this  agitation,  a  very  great  degree  of  cold 
will  be  felt 

DCCXXIY. 

Liquefaction,  and  the  Sensation  of  Cold, 

Caused  by  the  Combination  of  Ice  with  Sulphuric  Acid. 

Pulverize  quickly  in  a  mortar,  1  ounce  of  Ice,  and  pour 
over  it  in  a  tumbler,  1  dram  of  Sulphuric  Acid,  previously 
cooled  to  3^.  Stir  the  mixture,  and  the  whole  wdl  become 
fluid.  If  a  Thermometer  be  immersed,  the  temperature 
will  be  found  very  near  0%— or  32  degrees  below  the  freez- 
ing point.  Here,  the  action  of  the  Acid  on  the  Ice,  increases 
its  volume,  and,  of  course,  much  Caloric  is  absorbed  from 
surrounding  bodies,  to  be  rendered  latent,  in  the  new  com- 
pound. In  the  itnmersion  of  the  Thermometer,  32  degrees 
of  sensible  Caloric  are  absorbed  from  the  liquid  contained 
in  it ;  that  is,  from  the  Alcohol : — and  if  the  hand  be  applied, 
very  sensible  cold  will  be  felt,  until  the  mixture  has  abstracted 
its  full  quantity  of  latent  Caloric. 

DCCXXV. 

Ice  liquefies  rapidly  in  Muriatic  Acid  Gas. 

If  a  piece  of  Ice  be  put  into  a  iar,  containing  Muriatic 
Acid  Gas,  it  will  liquefy  with  astonishing  quickness,  and  if 
the  hand  be  placed  on  the  jar,  very  sensiole  cold  will  be  felt 
from  the  rapid  absorption  of  Caloric  from  the  hand  and 
surrounding  bodies.  This  heat  becomes  lateot  in  the  lique- 
fied Ice. 


T?u  Coldy  produced  by  the  Jbllonivg  compounds^  is 
so  intense^  that  they  have  Justly  been  denominated  Freezing 
Mixtures, 

DCCXXVI. 

Muriate  of  Ammonia  and  Nitrate  of  Potass. 

Pulverise  5  drams  of  Muriate  of  Ammonia  and  5  drams 
of  Nitrate  of  Potass;  and  add  ^l  ounces  of  water  to  them, 
in  a  Tin,  Stoneware,  or  Glass  vessel.  If  you  plunge  a 
Thermometer  into  the  mixture,  the  Mercury  will  sink  from 
+50^,  to  — 10,  that  is  40  degrees  ;  denoting  the  degree  of 
cold  produced.  This  mixture  will  freeze  Oil  of  Turpentine, 
Wine,  Water,  Sea-water,  Milk,  and  Vinegar. 
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-       In  Plate  13^  there  it  the  figure  of  an  apparatlM  for 

operating  with  freezing  mixtures.  The  substances  to  be  frozen  are  con* 
tained  in  the  small  vessels^  whilst  the  freezing  mixtures  are  put  into 
ihe  large  one. 

DOCXXTII. 

Sulphate  OF  Soda  and  Sulphuric  Acid. 

A  nuxture,  of  fiye  drams  of  Sulphate  of  Soda,  and  four 
drams  of  diluted  Sulphuric  Acid,  will  lower  the  tem- 
perature of  the  Thermometer  47  degrees ;  that  is,  from 
+50^9  to+^^  Sulphuric  Aad,  of  various  strengths,  will 
freeze  in  this  mixture. 

Dccxxvrii. 

NiTBic  Acid  with  setebal  Salts. 

Mix  together,  six  drams  of  Sulphate  of  Soda,  four  drams 
of  Muriate  of  Ammonia,  two  drams  of  Nitrate  of  Potass, 
and  four  drams  of  diluted  Nitric  Acid.  This  mixture  will 
lower  the  Thermometer  from  +50*,  to  — lO**,  which  is  60 
degrees. 

DCCXXIX« 

Snow  with  Nitbic  Acid. 

Mix^even  drams  of  Snow,  with  four  drams  of -diluted 
Nitric  Add.  If  the  Thermometer  be  at  +3£<' ;  it  will  faU 
to  — 80** ;  being  68  degreeii  lowfcr  than  the  freezing  point 
of  Water.     Sulphuric  Ether  may  be  frozen  in  this  mixture. 

DCCXXX. 
SkoW  AND  MuBIATE  OF  LiME. 

Mix  four  drams  of  Snow,  with  five  drams  of  Muriate  of 
Lune:  the  Thermometer  will  sink  fix>m  +82%  to— 40°; 
being  78  degrees.     This  mixture  will  freeze  Mercury. 

DCCXXXI. 

Vabiation,  with  Snow  and  Mubiate  of  Lime. 

Mix  two  drams  of  Snow,  with  three  drams  of  Muriate  of 
Lime:  the  Thermometer  will  sink  from  — 15',  to  —68*. 
This  mixture  will  freeze  Nitric  Add. 

dccxxxii. 

Snow  and  Sulphuric  Acid. 

Eight  drams  of  Snow,  mixed  with  ten  drams  of  diluted 

Sulphuric  Add,  will  produce  the  greatest  degree  of  cold 

known :  that  is,   from  —68**,  to  —91' ;  and  is  capable  of 

freezing  almost  every  known  liquid,  except  Alcohol ;  which 
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11  Slid  to  require  a  freezing  mixture,  110  degrees  below^ 
Zero.  The  formula  is  not  known.  The  degree  of  cold' 
produced  by  the  several  mixtures  in  the  three  last  Experi- 
mentSy  must  be  measured  by  a  Thermometer  containing 
Alcohol ;  as  Mercury  freezes,  at  — S9°,.  and,  of  course,  can- 
not indicate  any  lower  degree. 

Obiervaiunu.  Where  the  strong  acids  are  used  in  freezing  mixtures^ 
glass  vessels  or  gallipots  will  suit  best ;  and  the  article  to  be  frozen, 
may  be  in  a  Barooaeter-tubej  or  in  a  smidl  phial. 

The  different  substances  here  mentioned,  may  be  used  in  larger  quan- 
tities ;  but  the  operator  must  bear  in  mind,  that  any  alteration  in  the 
above  mentioned  proportions,  may  materially  impede  the  success  of  his 
experiments : — not,  but  that  there  may  be  proportions,  yet  undiscor> 
ered,  which  are  capable  of  producing  a  greater  degree  of  cold,  than 
any  here  enumerated. 

Where  the  salts  are  used,  they  must  first  be  finely  pulverised,  and 
then  mixed :  as  a  previous  minute  division  of  the  partides,  assists  most 
materially  in  producing  the  degree  of  cold  required. 

The  cause  of  the  cold,  produced  by  these  mixtures,  is,  the  assump- 
tion  of  the  liquid  form,  l^bis  change  requires  a  proportional  quantity  of 
caloric,  which  is  greedily  absormd  from  surrounding  bodies..  We 
should,  therefore,  quickly  mix  the  ingredients ;  and  immerse  the  article 
to  be  frozen,  as  speedly  as  possible,  m  order  to  take  advantage  of  this 
great  absorption.  When  the  cold,  required,  is  very  j^reat,  (as  in  the 
three  last  Experiments,)  the  temperature  of  each  of  the  ingredients, 
should  previously  be  reduced  by  another  fireezing  mixture  of  less 
power :  for  example;  in  the  last  experiment,  the  mixture  must  previously 
Le  cooled  down  to  -^S** :— unless  this  be  first  done,  it  cannot  be  reduced 
so  low  as  —91^ 

M.  Gay-Lussac  has  proposed  a  method  of  producing  cold,  which 
may  be  extended,  ad  infinitum ;  but  whidb  suffers  under  the  disad- 
vantage of  being  applicable  only  to  small  maisses  of  matter.  All  bodies 
change  their  temperature  with  their  bulk,  the  former  increasing  if  the 
latter  is  diminished,  but  diminishing  if  it  is  increased.  If  air  oe  com- 
pressed to  one-fiflh  its  former  volume,  it  will  inflame  tinder ;  and  to  do 
this  it  requires  a  heat  more  than  sufficient  to  melt  bismuth,  or  about 
572°  Fahrenheit.  The  air,  therefore,  has  been  thus  heated  by 
compression,  into  one-fifth  of  its  former  bulk ;  and  we  can  easily  sup* 
pose  the  possibility  of  raising  it  to  1000°  or  even  much  more,  if  it  be 
stronglv  and  rapidly  compressed.  If,  therefore,  a  portion  of  air^  com- 
pressed to  one-fifth  of  its  hulk,  and  reduced  to  the  common  tempera- 
ture, be  suffered  to  dilate  instantaneously;  it  will  absorb  as  much 
heat  as  it  gave  out  on  compression  :  and,  supposing  the  capacity  of 
the  air  to  remain  constant,  will  be  reduced  in  temperature  578°  Fah- 
renheit, &c.  Taking  air  compressed  by  fi(ty,  one  hundred,  or  more 
atmospheres,  the  cold  produced  by  instantaneous  dilatation  would  havesf. 
no  limit 
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CHAPTER  XV. 

SXPBRIMBNTS  ON  THE  MOTION  OF  CALORIC,  AND  ON  THB 
CAPACITIBS  OF  BODIBS  FOR  HBAT. 


Gbnebal  Observations 

The  supposed  priaciple  of  Heat  or  Caloric  has  the  pro- 
perty of  Motion;  for  it  continues  to  depart  from  heated 
bodies,  and  is  absorbed  by,  or  enters  into,  surrounding  ones, 
until  all  are  of  an  equal  temperature.*  This  Motion  is  two* 
fold ;  viz,  by  Reilection  and  by  Radiation. 

^  Refiection  is  that  property  of  Heat  and  Light f  by  which, 

when  their  rays  are  thrown  upon  polished  metallic  surfaces, 


•  As  the  ginerallj  reoeired  notions  reg^ding  tbe  phenomena  of  Heat  hare 
\ttn  attacked  with  considerable  force  of  argament  b;  Sir  Riohabs  PHiLLiPt, 
tre  shall  here  make  the  following  eztraot  from  that  writer's  "  Synopsis  of  the 
Pbiixwopry  of  Material  Phbnohbna." 

'*  When  peroossion  or  collision  does  not  produoe  an  equal  qaantity  of  aggre- 
gate motion  in  a  proportionate  change  of  place  in  the  aggregate :  or  when  the 
motion  reeeived  cannot  he  transferred  by  diffasion,  as  when  a  piece  of  iron,  laid 
on  an  anTil,  receires  the  motion  of  a  huomer  ;  or  when  two  pieces  of  wood  are 
rabbed  together,  or  mtes^ns  re-aetum  qf  the  utoma  in  tkt  iron  and  fffood  takt* 
pUu,  accompmtUd  by  th§  perctption  of  heat,  and  iy  a  $9rU»  of  phenomena  depend- 
mg  onthe  quaniiiy  of'motion  thus  coneenirated,  alao  on  the  acceleration  of  the  eame 
hjf  upeated  bhwi,  rubUngt,  or  transfere  of  motion, 

Tids  intestine  motion  produces  Tsrioas  phenomena  of  the  several  oompo- 
■eot  atoms  of  the  afleeted  body  in  regard  to  one  another,  and  to  the  hetero- 
geaeons  media  in  which  they  are  situated  :  thus,  one  qaantity  creates  a  per- 
ception of  heat ;  another  sensibly  imparts  that  perception  to  the  atoms  of  the 
surrounding  media ;  another  conyerts  tiie  fixed  mass  into  fluids  ;  an  acceler- 
ation couTcrts  the  fluids  into  diverging  gas  ;  and  a  farther  acceleration,  which 
exeaads  the  radiating  powers  of  the  surrounding  media,  decomposes  those  media; 
exhibHiDg  flame  and  intense  heat,  in  the  solidification  of  the  oxygenous  part 
of  the  m^a,  and,  producing  svbtle  radiations  on  the  rare  medium  which  ffils 
gpaoe,  thereby  aJiboting  the  nerres  of  the  eye  with  the  perceptions  of  light. 

Tka  partbg  with  cMb  degree  of  atomic  motion  produces  a  contrary  series  of 
phfomena  :  thus  gas»  on  parting  with  its  heat  or  atomic  motion  to  other  bodies, 
beeomes  fluid;  and  fluids,  by  parting  with  their  heat  or  excited  motion,  become 
solids ;  and  the  diffusion  of  heat  or  atomic  motion  on  such  re  coDversion  is 
sensible,  when  the  oxygenous  part  of  atmospheric  air,  solidified  by  respiration, 
giTea  out  what  is  cidled  animal  heat ;  and  when  the  same,  solidified  by  com- 
Imstion,  or  reduced  in  rolume  by  oompression,  gives  oat  heat,  and  excites  tha 
pulsvtiou  of  light** 
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they  are  tmmediateljf  thrown  back,  or  reflectedi     The  angh 
ofK^ction  i$  always  equal  to  the  angle  of  Imcidence. 
'    Radiation  consists  in  the  progress  of  Calorific  Rayi,   in 
straight  lines,  from  heated  or  excited  bodies. 

PCCXX1C1II. 
POLISBBO  MbTALLIC  SuRPACBS  REFLECT  HsAT. 

Place  two  polished  concave  copper  or  tin  Mirrors,  witb 
their  concavities  opposite  to  each  other,  in  similar  axes  : 
put  a  pan  of  bunibg  coals,  or  any  other  ignited  body,  in  the 
focus  of  one  of  the  mirrors,  and  a  piece  of  touchwood  in 
that  of  the  other;  the  touchwood  wiU  almost  instantly  be- 
come ignited. 

Ob»eroati<m$.  This  hci  can  only  be  explained,  in  coaforinity  with 
tlie  prevalent  doctrinef  of  he%t  and  iffDilioo,  by  oae  or  other  of  the 
following  hypotheies  t— either  the  caloric  from  the  hot  coals  is  torn-  L 

muiiicated  to  the  touchwood  by  the  iaterroediate  layers  of  air,  or  it  ^ 

darts  in  the  form  of  rays  from  ooe  mirror  to  the  other,  (See  Plate 
19.)  and  is  thence  reflected  again  to  the  focas,  in  which  is  the  touch- 
wood. The  first  of  these  hypotheses  is  inadmissible ;  for  the  rays 
which  are  nearer  to  the  coals  than  the  focus,  arc  not  so  hot  as  the 
focus.  We  must,  therefore,  admit  the  second,  which  supposes  the 
radiation  of  caloric. 

The  notion,  that  eoid  is  capable  of  Reflection,  i«  not  correct. 
Professor  Pictet  placed  two  concave  tin  mirrors  on  stands,  at  the 
distance  of  ten  feet  and  an  half  from  each  other  ;  placing  a  Florence 
oil  flask,  filled  with  snow,  in  the  focus  of  the  one,  and  an  air  ther- 
mometer in  that  of  the  other.  The  thermometer  sunk  several  de- 
grees ;  but  when  the  flask  was  removed^  it  rose  to  its  original  alti* 
tude.  The  experiment  was  repeated,  and  a  ^eater  degree  of  cold 
was  produced  by  pouring  either  sulphuric  or  nitric  acid,  in  a  diluted 
state,  into  the  flask.  The  snow  was  speedily  melted,  and  became 
much  colder  than  before.  Accordingly,  the  thermometer  fell  several 
degrees  lower,  than  when  snow  alone  was  used.  When  the  flask  con- 
taining this  freezing  mixture  was  removed,  the  thermometer  rose,  as 
at  the  first  experiment. 

This,  however,  is  no  proof  of  the  emission  of  cold  rays,  from  cold 
bodies.  For,  as  caloric  is  known  to  radiate  freely  from  all  bodies, 
there  is  little  doubt  of  its  being  absorbed  by  the  freeing  mixture 
from  all  bodies  in  the  room ;  and  from  the  thermometer  aisong  the 
rest.  The  interchange  of  heat,  between  the  thermometer,  and  otiier 
bodies,  was  also  thus  stopped:  because,  it  is  well  known,  that  a 
warm  body  always  {;ives  out  its  caloric  to  a  neighbouria;  cold  one, 
till  they  are  both  of  the  same  temperature. 

Thus,  then,  instead  of  the  snow,  and  freezing  mixture,  emitting 
rays  of  culd,  as  at  first  might  be  supposed ;  the  phenomenon  of  the 
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ainkinf  of  iht  thermosMlev  vat  Bwreljr  Qwiog  t#  iU  parting  wU(i 
a  certain  porliou  of  caloric  to  the  ikuk*  witEout  roceiviiif  any  in 
retuni. 

M.  Berard  has  made  lorae  delicate  experimeatt  oa  the  relative  ti* 
tuatioa  and  inteaiity  of  Ike  heating  r«ys,  the  rajs  ef  light,  dnd  the 
chemical  rays.  Having  substituted  n  prism  of  calcareous  spar  for  one 
of  glass,  he  found  that>  in  each  imams  formed  hy  the  prism,  the 
red  extremity  was  hotter  than  the  viofet,  and  this  induced  him  to 
mispect  that  the  rays  of  heat  underwent  a  double  refraction,  in  the 
manner  of  the  rays  of  light  This  idea  was  strengthened,  and  ulti- 
mately  confirmed,  by  further  experiments. 

**  1  received  (lie  says)  all  the  solar  rays  reflected  by  the  mirror  of 
the  heliostata»  on  a  gloss  pUie,  a^  an  aii^le  such  that  the  reflected 
rayi  were  polarized,  and  these  were  agam  received,  in  their  tor^, 
•0  a  second  glass,  properly  inclined.  I  reunited  the  rays  reflected 
from  this  second  glam  oy  a  metallic  mirror,  in  the  focu«  of  which  I 
bad  an  air  thermometer.  I  found  that,  when  the  second  glass  re- 
iected  the  polarixod  rays,  tho  thermometer  rose;  and>  when  the 
glan  did  not  reflect  the  polarized  rays,  the  thermometer  rented  s^a^ 
tionary."  This  experiment  proves,  in  an  evident  manner,  that  the 
hent  which  accompanies  the  solar  light  is  polarized  at  the  same  tjqie 
with  the  light,  and  nearly  nnder  the  same  angle. 

To  ascertain  whether  the  rays  of  heat  proceeding  from  h^ed 
bodies  were  also  polarized  in  the  same  manner,  M.  Berard  proceeded 
as  follows:  **  I  placed  in  the  focns  of  a  metallic  mirror,  three  deci- 
neterfl  (about  11.8  inches)  in  diameter,  a  lighted  taper.  I  mclined 
the  mirror,  so  that  the  parallel  rays  reflected  from  it  made  an  auglf 
of  19^  1 1'  with  the  horizon.  I  will  suppose,  to  give  clearness  to  the 
explanatioo,  that  these  rays  proceeded  in  the  plane  of  the  meridian, 
from  aouth  to  north.  I  received  themon  a  glass,  thirty  centimeters 
(11^  inches)  long,  and  twentv-two  (8.7  inches)  wide:  this  glass  was 
disposed  so  that  it  reflected  the  light  of  the  taper  downwards,  in  a 
peqpendicnlar  direction;  and  beneath  it  a  second  similar  one  was 
placed  parallel  to  it,  which  reflected  the  irays  again  from  the  south 
toward»the  north.  I  received  these  last  rays  on  another  metallic 
mirror,  in  the  focus  of  whicii  was  an  air  thermometer^  having  a 
blackened  bulb  and  a  lung  tube.  This  mirror  and  the  second  glass 
were  Axed  together,  so  that  they  could  be  turned  round  horizontally, 
without  changing  their  relative  positions,  or  the  inclination  of  the 
glassi  The  apparatus  being  thus  disposed,  it  was  easy,  by  turning 
the  lower  glass  and  mirror  round,  to  ascertain  that  the  light  was 
constantly  concentrated  on  the  bulb  of  the  thermometer,  sufficient 
being  reflected,  even  at  the  position  where  the  greatest  quantity  was 
absorbed  by  the  second  mirror,  to  render  the  fucus  evident:  the  ta- 
per was  then  removed,  and  the  whole  suffered  to  cool. 

*'  In  the  course  of  some  minutes  I  placed  a  heated  ball  of  copper, 
about  the  size  of  an  egg^  exactly  in  the  previous  position  of  the 
taper ;  and,  at  the  moment,  the  air  thermometer  rose  about  fifty 
centimeters  (19.7  inches):  then,  turning  the  second  glass  towards 
the  west,  the  thermometer  sunk  more  and  more  as  it  approached 
thai  point.    I  lefl;  it  lome  time  in  that  position,   and  too  thyev- 
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'nomeler  returned  to  within  two  centimetert  of  its  fint  point  t 
continued  to  turn  the  tecood  gr'***>  ■'kI,  at  it  np^onched  the  loath, 
the  fluid  Bpiin  roie ;  where,  havini^  left  i|  mbont  a  minute*  it  had 
mounted  to  forty-fiTO  centimeters  (17.7  iochet).'  Contioain|^  the 
motion  of  the  glaii,  the  thermometer  cooled  gpraduallj,  until  it  had 
reached  the  east;  where,  remaining  two  minutes,  it  regained  its 
original  temperature." 

This  experiment,  which  was  repeated  a  great  number  of  timee» 
proves,  that  radiant  heat,  reflected  bj  a  glass,  at  an  angle  of  about 
S6^,  and  falling  on  a  second  glass,  making  the  same  angle  with  its 
•arfkoe,  is  reflected  by  this  second  plane,  when  it  is  turned  in  two 
positions  opposite  to  each  other,  and  is  not  reflected  in  two  other  po- 
sitions equally  opposed,  each  being  intermediate  and  equally  distant 
from  the  two  first.  Radiant  heat,  therefore,  like  light,  may  be  po» 
larized. 

Some  other  eipehmeiits  were  instituted,  with  the  view  of  ascer- 
taining the  chemical  influence  of  rays  of  light,  or,  as  he  expresses  it, 
of  the  chemical  rays. — ^'  I  receired  (he  sayt)'  thecheroical  rays  di- 
rected in  the  plane  of  the  meridian  on  a  glass  surface,  at  an  angle  of 
incidence  of  SS'*  6'.  The  rays  reflected  by  this  first  glass  were  re* 
ceived  on  a  second  at  the  same  incidence.  I  found  that,  when  this 
was  turned  towards  the  south,  the  muriate  of  silver,  exposed  to  the 
reflected  invisible  rays,  was  blackened  in  less  than  half  an  hour ; 
whilst,  if  turned  towards  the  west,  it  was  not  at  all  discoloured  In  ten 
faoif rs.  The  chemical  rays,  therefore,  may  be  polarized  like  the  rays 
of  light,  by  surfaces  of  glass  under  a  certain  angle,  and  this  angle 
appears  to  be  nearly  the  same  for  both  kinds  of  rays.  It  is,  there- 
fore, to  be  presumed  also,  that  the  chemical  rays  will  suflfer  double 
refraction  in  passing  through  certain  diaphanous  bodies.*' — He  proved, 
by  other  experiments,  that  the  caloriflc  or  heating  rays  may  be  pa> 
larized  by  glass  surfaces,  and  that  they  are  affected  by  metallic  sur- 
fiices  similarly  to  the  rays  of  light. 

Radiant  heat,  emitted  by  hot  bodies,  is  polarized  by  glass  surfaces, 
when  reflected  at  an  equal  angle  to  that,  at  which  light  is  polarized. 
Metallic  surfaces  have  a  similar  action  on  both  kinds  of  rays.  The 
chemical  rays  may  be  polarized  by  glass  surfaces,  and  possess  all  the 
general  physical  properties  of  the  luminous  rays. 


DCCXXXIV 

ALL  BODICS  DO  NOT  RADIATB  ALIKS ;  FOR,  TIIEIB 
SUErACBS  HAV'E  GREAT  POWER  IN  PROMOTING,  OR 
mETAROINO  THE  MOTION   OF  CALORIC. 

If  a  cubical  canister,  four  inches  square,  of  polished  Tin, 
be  filled  with  boiling  Water,  and  placed  at  three  feet  dis- 
tance from  a  concave  Tin  reflector,  which  shall  have  the 
ttofr^graduated  leg  of  a  Differential  Thermometer  in  the  fo- 
cus (see  Plate  90  ()  the  quantity  of  radiated  Caloric  will 


MOTION   or  HBAT.  369 

be  denoted,  by  the  rising  of  the  fluid  in  the  graduated  leg, 

to  about  !*•  •    . 

But  if  the  canister  be  brushed  over  wjth  a  mixture  of  Size 
and  Lamp-black,  and  again  filled  with  boiling  Water,  and 
submitted  to  the  same  experiment,  the  Thermometer  will 
rise  to  200^.  The  experiment  may  be  varied  by  coating  the 
surface  of  the  canister  with  different  substances,  which  ac- 
cording to  their  surfaces,  texture  or  consistency,  radiate 
more  or  less  heat :  for  example,  one  side  may  be  blackened, 
another  may  have  a  pieee  of  glass  fitted  to  it,  another  white 
Paper,  and  the  last  may  be  naked.  Glass,  upon  the  polished 
surface,  will  raise  the  temperature  to  about  e6<^   or  90^* 


DCCXXXV. 

If  boiling  Water  be  poured  into  two  tea-pots,  of  the  same 
size ;  one,  bright  Silver,  or  Tin  ;  and  the  other  black  Stone- 
ware :  (or  both  metallic,  one  being  covered  with  a  mixture 
of  Glue  and  Lamp-black,  or  with  a  coat  of  linen,  or  other 
substance),  and  they  be  left  in  a  room  of  moderate  tempera- 
ture ;  one  will  be  warm  when  the  other  has  become  quite  cold. 
The  covered,  or  Stoneware  one,  will  give  out  its  Caloric, 
and  be^  of  the  same  temperature  with  the  room,  in  an  hour 
and  a  half;  whilst  the  metallic  surface  retards  the  passage 
of  Caloric  from  the  other,  so  much,  that  two  hours  and  a 
half  will  elapse,  before  it  is  lowered  to  the  same  degree. 

OkBervaUsn.  This  is  the  reason,  that  ao  infusion  of  tea,  or  any 
other  herb,  it  alwayt  more  perfect  in  a  polished  metallic  vessel,  than 
in  an  earthen  one. 

dccxxxv  i. 

More  Heat  is  radiated  into  dark   Bodies,  than 
into  those  of  light  colour. 

If  several  pieces  of  cloth,  of  different  colours,  but  of 
equal  thickness,  are  placed  on  snow,  when  the  Sun  shines ; 
so  that  the  rays  may  fall  upon  them  equally ;  they  will  sink 
downvirards,  displacing  the  Snow.  Upon  examination,  the 
black  will  be  found  to  have  sunk  deepest.  This  can  only 
be  accounted  for,  by  the  quantity  of  Caloric  which  the  black 
absorbs,  and  which  melts  the  Snow. 

B  B 
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DCCXXXVII. 


Thb  Solab  Rays  possess  a  hbating,  as  wkil  as  an 

illuminating  powbb. 

If  the  Solar  ray  m  allowed  to  fell,  through  a  priim,  ou  Ifae 
blackened  bulb  of  a  Tbennoaielerf  the  greatest  degree  of 
heat  will  be  derived  from  the  red  ray  in  the  Spectrum ;  and 
it  will  be  found,  that  if  the  Thennog»fter  i9  moved  half 
an  inch  further  than  the  outer  extremity  of  thia  ray,  the  fluid 
will  cise  still  higher-'^Yen  upwards  of  ten  degrees  in  about 
three  minutes  of  time.    But  if  the  Thermometer  is  moved 
towards  the  viol^  ray,  the  fluid  will  gradually  fall,  as  it  ap- 
proaches this  ray ;  shewing,  that  the  heating  power  of  the  rays 
decreases  from  the  red  to  the  violet  end.     On  the  contrary, 
the  illuminating  power  is  the  greatest  in  the  central  rays ;  and 
decre«^es  towards  the  extremities. 

0§mmation$.  L8ff.ia*4  PHoroMivaa  (see  ?late  30)  iadioatet  the 
mtflntity  pf  light,  by  detection  the  alteratioa  of  teroperatare  oeca> 
•ipned  by  it.  One  ball  if  blown  of  dark  glaii,  the  other  is  pellucid. 
Th^  influence  of  wind  is  precluded  by  a  que  of  thin  clear  glass.  The 
rays  of  light  which  strike  the  dark  ball  are  absofbed,  and  coBHnau* 
eate  boat,  which,  by  expandiae  jthe  air  forces  the  lii|uid  downwards 
ki  the  stem.  This  sinking  win  be  denoted  by  the  attached  scale.  A 
slight  modification  converts  this  iastrument  into  a  UvoaoMBTBa  for 
measuring  the  dryness  or  humidity  of  the  atmosphere.  The  ball 
containing  the  coloured  liquid  being  covered  by  several  coats  of  tis- 
sue paper,  and  wetted  $  the  depression  of  the  fluid  in  the  opposite  stem 
marks  the  diminution  of  temperature  caused  by  exhalation  from  the 
humid  surface.  This  will  express  tha  selatiTe  dryness  of  the  sur- 
roundifig  air. 

DCCXXXVIII, 

Radiation   of  Heat  is   influenced  by    Motion^ 

Oft  THE  VrLOCITV  WITH  WHICH  A  HOT  BoDY  IB 
MOVED  IN  A  COLD  MeDIUM — SUCH  AS  AiK  OR  WA- 
TER. 

If  an  iron  weight  (one  pound)  with  a  ring  attached,  be 
made  red-hot  in  a  iire,  and  left  to  cool  in  a  room  of  mo- 
derate temperature ;  a  considerable  time  will  elapse  before  the 
room  end  the  weight  affect  the  Thermometer  equally.  But 
if,  when  the  weight  is  again  heated^  a  cprd  be  fastened  in 
the  ringy^  to  which  the  hand  gives  4  pendulous  motion,  (at  the 
rate  of  &ix  or  seven  feet  in  a  second  of  time),  it  will  cool  to 


MOTlOlf  or  HSAT*  371 

the  temperature  of  the  room,  in  half  the  time  that  iC  did 
when  at  rest : — ^if  an  additional  impulse  be  i»ed,  so  that  the 
aiolion  be  sixty  feet  per  second,  it  will  be  cold  in^  one-tenth 
of  the  time  re^(iiired  for  the  first  triaU  Blowing  air  (with  as 
little  interruption  as  possible)  from  a  bellows,  upon  the  Itod^ 
will  have  a  proportional  effect.  Radiation  takes  place  either 
when  a  body  is  in  motion,  or  at  nest ;  but  the  cause  of  the 
difference  in  time  of  coolingi  is  owing  to  a  continued  series 
of  new  cold  surfaces,  being  presented  to  the  hot  body. 

DCCXXXtX. 

Radiated  Lines  may  be  impeded  in  Tbeir  pRonRKss, 

BY  TH1&  IMTERVBHTION  OF  OTHER  BODIES  ;  CONSE- 
QUENTLY, THBY  TAKE  A  LONGER  OR  SHORTER  TlME  ; 
OR  REQUIRE  A  RBmFORCBMENT  OF  MORE  RaYS,  TO 
PASS  THROUGH  THEM. 

Supposing  Experiment  734  to  have  been  begun :  place  a 
pane  of  glass  between  the  blackened  canister  and  the  reflec- 
tor, at  two  iochea  distance  from  the  former;  the  Thermo- 
meter will  sink  80  degrees,  the  fluid  being  at  20o.  This 
diews,  that  the  fays  pervade  the  Glass,  and  still  have  an 
effect  upon  the  Thermometer;  and  we  maj  conclude, 
that  if  a  more  bowerful  heat  could  be  applied  to  the  canister,* 
the  fluid  would  rise  accordingly.    (See  rlate  20.) 

nccxL. 

Instead  of  Glass,  nse  a  deal  board,  as  a  screen :  the  fluid 
in  the  Thermometer  ulrill  be  at  9",  or  10«,  if  the  board  be 
about  an  inch  thick* 

DCCXLI. 

If  the  Experiment  be  again  repeated ;  and,  instead  of  the 
other  screens,  one  of  polished  Tin,  or  Tin«foil  is  used ;  no 
Caloric  can  pass  through;  consequently,  the  fluid  in  die 
Thermometer  will  find  its  own  level,  and  be  at  O*.  If  any 
of  the  screens  are  suddenly  withdrawn,  the  fluid  will  rise  to 
90o  or  JOQo. 

OB§ervmUim.  In  these  Ezperimentf,  although  the  Calorie  pervadea 
the  screens  (  the  only  motion  it  can  bsTe,  it  by  Radiation,  or  by 
pQiting  in  straight  linetf  from  the  canister,  throorh  the  screens,  to 
the  reflector,  and  consequently,  upon  the  focal  ball  of  the  Thermo-' 


872  MOTION   OF  HBAT. 

meter.  As  for  the  poliihed  metallic  icreea;  (hftviOff  no  affinity  for 
its  larfacey  becauie  the  polith  caaiet  refleciioo,)  Caloric  cannot  ra- 
diate throuj^h  it— Although  Caloric  has  a  rreat  affinity  for  ironi 
■till,  if  that  iron  he  polished,  and  put  into  a  fire,  no  Caloric  will  en- 
ter, or  be  radiated  into  it,  until  the  sotiace  b  first  blackened  or 
•xidMed"  to  a.  certain  def^ree. 

DCCXUI. 
DlFFBBENCB  IN  THB  CAPACITY  OF  BoDIBS  FOU  HSAT 

Place  in  an  oven  equal  weights  of  Water,  ILczi,  and 
Chalky  in  three  separate  basins.  Let  the  Lead  and  Chalk 
have  cavities  in  them  for  the  insertion  of  a  Thermometer. 
When  they  have  been  m  the  oven  for  some  time,  examine 
by  the  Thermometer  the  heat  of  the  oven ;  and  then,  that  of 
the  heated  bodies.  It  will  be  found,  that  -the  Lead  will  first 
attain  to  the  heat  of  the  oveii>  the  Chalk  next,  and  the  Water 
last. 

ObiervaiionM.  Those  bodies'  which  are~  most  slowly  heated  and 
cooled  are  said  by  Chemists  to  hsTO,  generally,  the  greatest  ctpa^Uu 
f»r  heal.  In  the  above  and  similar  Experiments  it  will  be  foand, 
that  the  lubstances  most  rapidly  heated  are  those  which  most  rai^idly 
cooL  Related  to  the  capacities  of  bodies  for  heat  is  their  eonduetimg, 
power*  in  regard  to  heat,  or,  in  other  words,  the  degrees  of  Telocity 
with  which  they  suffer  caloric  to  pan  through  them.  Amongst  solia 
bodies,  metals  are  the  best  conductors ;  and  silver,  gold,  and  copper, 
are  better  conductors  than  pUlinum,  iron,  and  lead.  Next  to  the 
metals,  we  may,  perhaps,  place  the  diamond  and  topaz,  then  glass, 
then  siliceous  and  hard  stony  bodies  in  general,  then  soft  and  porous 
earthy  bodie«,  and  wood  (  and,  lastly,  down,  feathers,  and  Wool. 
Liquidsand  gases  are  very 'imperfect  conductors  of  heat,  and  heat  is 
generally  distributed  through  them  by  a  chan^  of  specific  gravity, 
as  indicated  in  the  Experiments  on  tae  eballition  and  volatiliiation 
of  fluids.  The  influence  of  the  difference  in  the  conducting  powers 
of  bodies  is  shewn  in  several  domestic  utensils :  and  hence  wooden 
handles  are  given  to  metallic  vessels,  or  a  stratum  of  ivory  or  wood,  in- 
terspersed l^tween  the  hot  vessel  and  the  metallic  handle.  As  heat  is 
confined  by  bad  conductors,  clothing  of  woollen  materials  is  worn  in. 
cold  dimates  $  and  the  walls  of  furnaces  are  composed  of  clay  and 
sand.  Confined  air  is  a  bad  conductor  of  heat:  hence  the  advantage 
of  double  doors  to  furnaces;  and  of  a  double  wall  with  an  interposed 
stratum  of  air,  to  an  ice-house.  From  the  different  conducting 
power  of  bodies  arise  the  sensations  of  heat  and  cold  experienced 
upon  their  application  to  our  bodies,  though  their  real  temperature 
is  similar.  Thus,  air  of  the  temperature  of  65  degrees  (Fahr.)  con^ 
veys  a  sense  of  warmth,  while  a  bath  of  the  same  temperature  would 
be  very  coU,  The  reason  of  this  diversity  is,  that  water,  being  a  better 
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conductor  than  air,  carries  off  the  heat  of  the  body  tnore  rapidly 
than  the  latter  fluid.  It  is  from  the  same  cause,  that  diverse  sur- 
rounding media,  when  much  above  the  heat  of  our  bodies,  affect  us 
with  diftsrent  &egmeM  of  heat,  althoui^^h  their  real  temperature 
be  the  same.  (Here  it  should  be  understood,  that  heat  is  com- 
municated to  the  body,  not  abstracted  from  it  as  in  the  case  of  me- 
dia below  the  temperature  of  the  body).  Thus,  Sir  Joseph  Baokes, 
Dr.  Solander,  Dr.  Crawford,  and  Sir  Charles  Blagden,  in  their  Ex- 
periments in  rooms — the  air  of  which  was  heated  to  SOO  d^rees  (Fahr.) 
and  upwards,— found  that  the  air  felt  but  moderately  hot;  whilst  the 
metallic  buttons  on  their  doaths,  the  coin  in  their  pockets,  Ac. 
^aniAl  their  fingers  on  being  touched  t  water  also  felt  tcMlding  hoti 
though  its  real  temperature,  as  marked  by  the  thermometeri  was  not 
ahove  that  of  the  surrounding  air. 


I 
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CHAPTER   XVI. 


rHQSPUORESCENCE   OF   MINERAL   AND    ANIMAL 

substances- 


Phosphorescence  i»  that  property  which  many 

Mineral  and  Animal  substances  possess,  of  §^ving  out  Light, 
without  the  least  degree  of  Heat  being  oerceived.  This 
phenomenon  is  closely  allied  with  that  of  Pnosphorus,  which 
IS  well  known  to  shine,  or  give  out  a  beautiful  lambent  flame 
in  dark  places.  Many  causes  have  been  assigned  for  these 
highlv  curious  effects ;  but  in  this  place  we  shall  pass  them 
over,  -md  proceed  to  a  detail  of  the  facts  themselves,  divid- 
ing them  into  two  classes,  viz.  Mineral  and  Animal. 


MINERAL   PHOSPHORESCENCE. 

dccxliii. 

Canton's  Phosphorus;   or,  ignited  Svlphubst 

Of  Lime, 

To  prepare  this  phosphorescent  compound ;  mix  three 
ounces  of  clean  oyster-shells  in  powder,  vnth  one  of  flowers 
of  sulphur.  When  intimately  combined,  ram  the  whole  very 
tight  mlo  a  crudble,  which  put  in  a  clear  fire  for  half  an 
hour ;  having,  previously,  covered  the  top  with  a  piece  of 
mcnst  clay.  vVtien  fully  ignited,  withdraw  the  crucible  from 
the  fire,  and  when  the  contents  are  become  cold,  uncover 
them,  and  enclose  them  in  a  phial,  or  phials,  which  cork  very 
tight.  By  exposure  to  light,  or  to  the  direct  rays  of  the  sun^ 
or  even  to  an  electrical  explosion,  these  phials  will  shine  yi« 
vidly  when  taken  to  a  dark  place. 
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OMmpofMiM.  TlttlioarattawMcb,0rlelteniBallOok,wiUbarMllll7 
ditetncd  by  thlf  Kffbt  flooA,  bdweter,  tim  effect  wHl  b«oeme  kmter ; 
but  It  taay  alwaTt  be  rerired  by  a  fr«A  ezpoame  ta  thb  mui*9  raya>  and 
by  kmfmg  the  phial  wcH  corked. 

DCCXLIV. 
To  HAKE  PhOSPHUBET  OF  LiME. 

Put  half  an  ounce  of  Phosphorus,  cut  into  small  bits, 
into  ft  ^MS  tube  about  a  foot  long,  and  half  an  inch  in  dia- 
meter^ dosed  at  one  end.  FiU  up  with  quick  Lime  grossly 
powdered,  and  stop  tlie  mouth  of  the  tube  loosely.  Hekt 
tliat  part  of  the  tube  which  contains  the  lime,  over  a  dial- 
ing aish,  till  it  be  red  hot ;  and  then  apply  the  heat  of  a 
lamp  to  the  part  oontaining  the  Phos^Aorus,  which  will  ba 
a  reddish  mass^ 

O^tervaiion,  If  phofphuret  of  lime  be  dropped  into  Water,  air  babUis 
will  be  disec^paged ;  whicfa^  on  burttm^  at  the  surface,  will  kttUtmi  with 
riight  explosions.  They  consist  of  Dhospbureted  hydrogen  gas*  If  any 
d  this  substance  be  throWn  out  irv  tne  dark,  it  will  have  the  appearance 
of  a  shower  of  fire»  but  cannot  bum  any  thing,  as  the  quantity  of  pfaoS^ 
phorus  is  too  ssooil  t»  produce  any  sensible  heat. 

PCCXLV. 

Baldwih^s  Phosphorus  ;  oa  ignttbd  Nitrate  of  Limew 

'  Fuse  some  Nitratte  of  Lime  in  a  crucible ;  and  keep  it  hi 
this  state  for  about  ten  minutes.  When  in  a  cold,  ana  hard 
state,  break  the  masa  into  small  pieces,  and  enclose  them  in 
a  phial  well  corked.  They  will,  after  exposure  to  the  n^s 
of  the  sun,  ennt  beautiful  white  light,  in  the  dark. 

DCCXLYI. 

BoLOGNiAW   Phosphorus  ;    or   lomTED  SuLPHAts 

OfBaryle9. 

Heat  m^i  cmnces  of  the  Native  Sulphate  of  Barytesy  t6 
a  state  of  ignition :  when  cold,  pulverise  it  in  a  mof tut ;  Otvii 
iaake  the  powder  into  a  paste,  with  mucilage  of  Gum  Arabic 
Divide  this  paste  into  small  pieces^  of  the  size  of  larg!e  p^M^ 
which,  when  dried  by  a  moderate  heat,  expose  to  the  heat  or 
a  wind-fumace,  by  placing  them  loosely  m  a  crucible  witfi 
diarooal.  The  cruable  should  be  covered  with  moist  clay. 
When  cold,  a  few  minutes  exposure  to  the  siin^s  rays  will 

E've  these  pieces  the  property  of  shming  in  the  dark,  sb  M 
enable  tne  operator  to  see  the  hour  by  his  watch. 
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Obtervaiicnt.  The  moat  complete  account  which  we  have  of  mhieral 
pfaoephorefcenee,  if  that  feoorded  by  Dr.  Brewster  in  the  first  Toiume 
of  the  Edinbu^ifh  Philosophical  Journal.  His  method  of  ezamhiation 
was  ingenious  and  accurate.  He  never  reduced  the  body  to  powder, 
but  placed  a  firagment  of  it  upon  a  thick  mass  of  hot  iron ;  or,  in  deli- 
cate experiment^  introduced  it  into  the  bottom  of  a  pistol  barrel,  heated 
a  little  oelow  redness. 

TkefoUowing  Table  presents  his  results : 


Fluor  spar. 


Compact  fluor, 
Sandy  fluor. 
Calcareous  spar. 


NamM  of  tbe  M incrab. 


limestone  from  the  north 

of  Ireland, 
Phosphate  of  lime, 
Arragoiiite, 
Carbonate  of  bary  tes, 
Harmotome, 
Oipyre, 

Grammatite  fromGlentilt, 
fromComwall, 


Hnk, 

Purple, 

Bluish-white, 

Yellowish, 

White, 

Yellow, 

Transparent, 


Topaz,  Aberdeenshire, 
Brazilian, 
New  Holland, 


Rubellite, 
Sulphate  ot  lime, 
—  of  barytes. 


Colow  «f  Uie  Minenk. 


Pink, 

Dirty  white. 
Whitish, 
Colourless, 
White, 


strontites, 

■» 

lead, 


Anhydrite, 

Sodalite, 

Bitter  spar, 

Bed  silver  ore, 

Barystrontianite, 

Arseniate  of  lead, 

Sphene, 

Tremoiite^ 

Mica, 

— —  firom  Waygatz, 


Titanium  sand, 

Homstone, 

Table  spar,  Dogiiatska, 

Lapis  lazuli, 


Blue, 

Yellow, 

White, 

Reddish, 

Yellowish, 

Yellow 

Slate  colour. 

Bluish, 

Transparent, 
Reddish, 
Dark  Greeg, 
Yellowish, 

Whi'J?, 

Yellowish, 

Yellow, 

Whitish. 

Greenish, 

Black, 

Brown, 

Black, 

Grey, 

Whitish, 

Blue, 


Cokmr  uid  loteiuity  of  Um 
Liffht. 


Green, 

Bluish, 

Blue, 

Fine  green, 

White  sparks. 

Yellow, 

Yellowish, 

Yelk)  wish-red. 
Yellow, 

Reddish-yellow, 
Pale  white. 


Reddish-yellow, 
Specks  of  light, 
Yellow, 


Bluish, 

Bluish, 

Faint  yellowish, 

Bluish, 

Scarlet, 

Faint  light. 

Pale  light, 

Pale  Ight, 

A]fragment  shone  pretty 

bright. 
Faint,  and  by^fits, 
Faint  light. 
Pretty  bright. 
Faint  white. 
Pretty  bright,  but  flitting, 
Faint, 

Brigiit  white, 
Bright  white. 
Reddish-yellow, 
Whidsh, 
White  specks, 
PrettT  bright. 
Feeble  specks,  * 
Yellowish, 
Yellowish, 
Faint, 
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Names  of  tbc  Miatnla* 


Coloor  of  the  Mtnenla. 


Cetoar  and  UtBMlljr  eT  tke 
UffhC. 


Spodumene, 

ntanite, 

Cyanite^ 

Calamine^ 

Augitc, 

Peta]iie. 

Abettofl,  rigid, 

DathoKte, 

Corundum, 

Anatase, 

TungsUte  of  lime, 

uartz, 

metbysti 

btidian, 
Mesotype  from  Au- 

Y&rgni, 
Ghmj  Actniolite, 
Kuhj  silyer, 
Munate  of  silrer, 

arbonate  of  copper, 

reenTelesie, 


Greenish, 

Reddiih, 

YeUowish-white, 

Brown, 

Green, 

Reddish  tinge. 


Transparent, 
Brown, 
Dark, 
YeUowish-white. 


The  phosphores- 
cence  or  these  nine 
minerals  was  ob- 
senred  in  the  pistol 
barrel. 


Faint, 

Extremely  fiunt. 

Bluish, 

Faint, 

Pretty  bright. 

Blue,  and  very  bright. 

Pretty  bright. 

Bright, 

Bright, 

Beddish-yellow^ 

Brilt.  like  a  burning  coal. 

Very  faint. 

Faint, 

Pretty  bright;  dirty  blue, 

Very  faint. 

Little  speckS; 

Rather  bright, 

Blue, 

Very  faint. 

Pale  blue,  &  pretty  bright 


DCCXLVII. 
PhO8PH0BS8C£NCB   OF  B0DIE8  BY  THE  ELECTRICAL 

Discharge. 

When  the  electrical  discharge  is  transmitted  along  the 
lurfiices  of  certain  bodies,  or  a  little  above  them,  a  durable 
phosphorescence  is  occasioned. 

Sulphate  of  barytes  gives       A  bright  green  light, 


Caroonate 
Acetate  of  potass, 
Succinic  aad, 
Loaf  sugar, 
Selenite, 
Rock-crystal, 
Quartz, 
Borax, 
Boracic  acid. 


Do.  less  brilliant. 

Brilliant  gree^  light. 

Do.  more  durable. 

Do. 

Do.  but  transient. 

Light  red,  and  then  white. 

Dull  white  li^ht. 

Faint  green  light. 

Bright  green  light 


Observations.  Canton's  pyrophorus  yields  more  light  by  this  treat- 
ment than  any  other  body ;  but  almost  erery  native  mineral,  except 
metallic  ores  and  metals,  becomes  more  or  less  luminous  after  the  elec- 
tric explodon.  A  slate  from  Colly  Weston,  Northamptonshire,  which 
effervesced  with  acids,  gives  a  beautiful  effect.  When  the  explosion  of 
a  jar  is  taken  above  the  centre  of  a  piece  some  niches  square,  not  only 
the  part  abore  the  discharging-rods  is  luminous,  but  the  surface  of  thie 
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plftte  appean  bespangled  with  very  minute  brilliant  pointf  to  some  dis- 
tance from  it£  centre ;  aid  when  the  points  of  the  dischar^n  rest  upon 
the  surface  of  the  slate,  these  minute  spangleB  are  detached  and  scat- 
tered about  the  tabic  in  a  luminous  slate 

DCCXLTlir. 

LvMixous  Characters  on  WALLg,  coat£d  with  Live. 

Take  a  piece  of  Phosphoruft  from  the  bottle  in  which  it  is 
kept,  and,  during  candie-light,  write  upon  a  white-washed 
wiul,  any  sentence  or  word ;  or  draw  upon  the  same  any 
figure,  according  to  fancy.  Withdraw  tne  candle  from  1^ 
room,  and  direct  the  attention  of  the  spectators  to  the  writ- 
ing. Whatever  parts  the  Phosphorus  has  touched,  will  be 
rendered  quite  luminous,  emitting  a  whitish  smcke,  er 
rapour. 

Observations.  This  luminous  appearance  is  doubtless  owing  ta  the 
transfer  of  particles  of  the  phosphorus  to  the  surface  of  the  wall;  bat  tfe 
cause  of  no  heat  being  given  out,  is  that  the  phosphorus  has  combined 
with  the  lime,  or  whiting.  Great  care  must  be  taken,  whilst  using  tBe 
pencil  of  phosphorus,  to  dip  it  frei^uently  in  a  bason  of  cold  water ;  if 
this  be  not  done,  the  repeated  friction  will  throw  it  into  a  state  of  the 
most  active  combustion,  to  the  manifest  detriment  of  the  operator. 
Another  precaution  is  here  necessary  :  viz,  not  to  perform  this  and  si- 
milar experiments  before  timid  persons,  without  previous  intimation  as 
to  the  nature  of  phosphorus. 

DCCXLIX. 

To   MARK  Phosphoric  Oil. 

Put  one  part  of  Phosphorus  inta  six  of  Olive  Oil;  and. 
digest  them  by  a  sand  heat.     The  Phoff^orus  will  dis- 
solve.    It  must  be  kept  well  corked. 

Observation,  This  o9  has  the  property'  of  bong  Tominoas  in  the  dark, 
but  has  not  Ibufficient  heat  to  bum.  If  rubbed  on  the  ihoc  and  hands, 
rtakinff  care  to  shut  the  eyes,)  the  appearance  will  be  moat  hideously 
trighttul ;  all  the  parts  which  have  been  rubbed  appearing  to  be  cover- 
ed by  a  luminous  lambent  flame  of  a  bluish  colour,  whilst  the  eyes  and 
mouth  appear  like  black  spots.  No  danger  attends  this  experiment.  The 
light  is  sufficient  to  shew  the  hour  of  the  night  on  a  watch,  by  holding 
it  close  to  the  unstopped  bottle. 

BCCL. 

Chrious  Phenomena  exribi.tkd  by  Tabashxxs; 

A  substance  called  Tabeuheer  having  some  very  peculiar 
properties,  has  lately  excited  the  attention  of  the  sdentific 
world.  This  substance  is  smd  to  be  inferior  in  refracting 
power  to  all  solid  and  fluid  substances  hitherto  examined.   It 
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readily  imbibes  all  the  volatile  and  fat  oils,  and  indeed  sU 
other *flui&  The  essoilial  oils  are  quickly  absorbed,  and^ 
with  the  exception  of  oil  of  cassia,  are  as  quickly  evapo- 
rated, while  the  fiit  oils  are  slowly  drawn  in,  and  remain  a 
long  time  in  its  pores ;  in  all  these  cases  an  opacity  is  pro^ 
duoed  by  absorption.  When  the  imlubed  fluids  have  a  eo- 
lonr  of  their  own,  or  aie  Un^ed  with  oolouring  matter,  tha 
Tabaeieer  cadsUta  a  naiilar  tmt^  a^  that  H  is  easy  to  commu- 
nicate to  it  any  colour.  The  opaque  Tabasheer,  which  re- 
tains ita  oMeity  when  its  pores  are  filled  vritli  water,  acquires 
a  beautifm  tsanspasency  from  the  absorption  of  the  oil  of* 
beedMHit  It  is  cueiDtts  to  obsetve  a  subslaince  Kk/or  chalks 
and  consistii^  apparently  -of  a  number  of  particles  in  a  state 
of  aodd^ntal  aggregation,  converted  into  a  transparent  mass^ 
which  the  liomflreOT  penetrates  m  eivery  direction.  v 

if  this  swDBtaiiee  be  wmmed  in  a  piece  of  paoer,  and  the 

Eaper  be  set  on  fire,  the  Taoasbeer  beeomes  eitW  black,  or 
rownish  blade,  and  the  bbdc  colour  increases  in  depth  by 
the  repetdtion  a£  the  aiperimeBi ;.  if  the  blackened  tabasheer 
be  brought  to  a  red  IwU,  it  ia  restored  to  ita  primtive  white- 
ness, and  resumes  all  its  former  properties. 

Observations,  TatMuheer  is  of  two  kinds :  the  trantparsnt  and  the 
opaque.  The  specific  grarity  of  the  fixmier,  when  dry,  »  about  8.419, 
and  of  the  latter  2.069.  The  tmntfparent  fiabaaheer  oba  the  remaricable 
property  of  becoming  opaque  and  white  by  abaerbing  a  imell  quantitv 
of  water,  and  perfectly  transparent  when  that  quantity  is  mcreased. 
Ttiis  effect  taking  place  indSscrimitiately  with  all  fluids,  cannot  be  tiie 
reault  of  chemical  action,  its  cause  must  be,  therefoW)  sought  in  the 
changes  which  the  light  suffers  in  tra?ersing  the  vacuities  of  tabasheer. 
From  a  variety  of  experiments  it  is  founds  that  in  both  kinds  of  taba-> 
sheer^  the  quantity  of  water  imbibed  exceeds  ui  weight  that  of  the  taba- 
sheer Hself;  of  course  this  substance  must  be  exti^emely  porous,  and 
hence  aiises  its  peculiar  qualities  for  the  transmission  of  light* 

accLi. 

Luminous  Effects  of  Lisfs,  and  MAONasiA,  or  Wood. 

Mr.  Cameron,  ^GlaBgem,  steeped  some  pieces  of  wood  in 
Oxjmuriate  of  Lime ;  and  observed  a  singuur  luminous  pMK 
pertj  in  the  white  subsfeance  wbich'  remained  after  burning 
the  wood.  In  order  to  observe  thi9  appearanoe,  the  end  oF 
tiie  (ttece  o§  wood  must  be  held  in  the  name  of  a  candle  till 
it  is  comdletoly  bumt.  A  sort  of  white  substance  is  left  at 
Ae  end  m  the  wood,  and  when  this  is  held  m  the  outer  part 
of  the  ftune  of  a  candle,  it  exhibits  a  brilliant  dazzling  lighl^ 
not  mudi,  if  at  alt,  inferior  to  that  which  arises  from  the  de- 
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flagration  of  Charcoal  by  the  action  of  Galvanism.  When 
bits  of  wood  of  different  kinds  were  steeped  in  the  Oxjmu- 
riate  of  Lime,  they  save  the  same  results ;  only  the  harder 
woods  seemed  lo  produce  a  more  satisfactory  effect  than  the 
softer  kinds. 

By  submitting  the  whole  substance  to  the  action  of  the 
blow-pipe,  the  mtensity  of  the  light  was  greatly  increased, 
but  tne  white  substance  was  generally  driven  away  by  the 
blast 

The  white  residue  of  the  burnt  wood  consisted  of  par- 
ticles of  Lime  in  a  state  of  minute  division,  and  soluble  in 
Nitric  Acid.  Dr.  Fvfe  found  them  to  be  pure  Lime,  and  as-> 
certained  that  wood  acquired  the  same  property  by  being 
steeped  in  solutions  of  the  salts  of  that  earth,  or  m  lime- 
water.  A  similar  result  was  obtained  by  steeping  the  wood 
in  a  solution  of  Sulphate  of  Magnena;  but  no  effect  was 
produced  when  it  was  steeped  in  a  solution  of  Hydrate  of 
Barytes.  The  calcareous  rendue  was  highly  phosphorescent^ 
when  thrown  upon  a  hot  iron,  but  the  magnesian  residue 
exhibited  no  symptom  of  phosphorescence. 

Observations,  Dr.  Brewster  observes,  that  these  experiments  natur- 
ally suggest  the  idea,  that  such  a  brilliant  light,  capable  of  being  deve- 
loped by  the  heat  of  a  candle,  might  have  some  useful  application.  "  In 
order  to  obtain  some  information  on  this  point,  I  prepared  three  or 
four  pieces  of  wood  terminated  by  the  f^hite  masses  of  absorbed  lime, 
and  placed  these  masses  so  as  to  remain  near  the  circumference  of  the 
flame  of  a  candle.  In  this  situation  they  yielded  the  brilliant  light  al- 
ready described,  and  lasted,  without  any  apparent  diminution,  for  more 
than  two  hours.  I  next  prepared  a  very  thin  slice  of  chalk,  and  having 
held  it  in  the  flame  of  the  candle,  I  found  that  it  did  not  give  the  same 
brilliant  light  as  the  absorbed  lime.  Upon  exposing  it,  however,  to  the 
heat  of  the  blow-pipe,  it  emitted  the  same  white  and  dazzling  light 
which  has  already  been  described." 

DCCLII. 

Effects  of  these  Substances  on  Iabashusb. 

In  order  to  observe  if  the  minute  particles  of  the  Lime 
and  the  Magnesia  would  remain  in  the  pores  of  the  Taba- 
sheer,  and  ^ve  out  their  li^ht  when  laid  upon  a  hot  iron ; 
I  took  two  peces  of  this  substance,  and  having  disdiar^^ed 
their  natural  phosphorescence,  by  exposing  them  to  a  hieh 
degree  of  heat,  I  placed  one  of  them  m  Lime-water,  and  me 
other  in  a  solution  of  Sulphate  of  Magnesia.  When  the 
pieces  of  Tabasheer  were  dry,  I  then  put  them  upon  a  hot 
iron,  and  found  that  the  piece  which  had  been  placed  in 
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the  Lime-water  was  considerably  phosphorescent,  whilst  that 
which  was  imnierse<l  in  the  niagnesian  solution,  gave  out 
no  light  at  alL         ' 


ANIMAL  PHOSPHORESCENCE.  ' 

The  Glow-worm,  and  some  other  luminous  insects,  are  too 
well  known  to  require  description.  The  phosphorescent  ap- 
pearance of  these  animals  has  often  been  a  source  of  surprise 
to  the  inexp|erienced,  who  are  not  aware  that  it  proceeds  from 
their  organization.  In  many  parts  of  America^  a  similar 
luminous  appearance  proceeds  from  an  insect  called  the 
Lightning  Bug,  which  is  very  common  in  the  fields,  and  on 
the  highways. 

That  lignt  occasionally  proceeds  from  putrescent  animal 
and  v^etaole  substances,  as  well  as  from  living  glow-worms, 
&c  was  noticed  by  Aristotle.  Columba,  long  after,  observed 
that  several  insects  emitted  light,  and  that  such  light  is  not 
extinguished  immediately  upon  the  death  of  the  animal.  But 
the  first  distinct  account  of  light  proceeding  from  putrescent 
animal  flesh,  is  that  of  three  Koman  youths,  residing  at 
Padua,  who  had  bought  a  lamb,  and  had  eaten  part  of  it  on 
Easter-day,  149^:  several  pieces  of  the  remainder,  which  they 
kept  till  the  day  following,  shone  when  they  were  casually 
viewed  in  the  dark.  Part  of  this  luminous  flesh  was  imme- 
diately sent  to  Aquapendentc,  the  Professor  of  Anatomy  in 
that  city.  He  ooserved,  that  both  the  lean  and  the  fat  of 
this  meat  shone  with  a  whitish  kind  of  light,  and  also,  that 
some  pieces  of  kid^s  flesh,  which  happened  to  have  lain  in 
contact  with  it,  were  luminous ;  as  well  as  the  fingers  and 
other  parts  of  the  bodies  of  those  persons  who  touched  it 
Those  parts,  he  observed,  shone  most,  which  were  soft  to  the 
touch,  and  seemed  to  be  transparent  in  candle->light ;  but 
where  the  flesh  was  thick  and  solid,  or  where  a  bone  was  near 
the  outfride,  it  did  not  shine. 

Thomas  Bartholin  mentions  four  kinds  of  luminous  in- 
sects, two  of  which  were  possessed  of  wings,  and  two  wing- 
less, or  apterous.  He  also  takes  notice  of  one  instance,  m 
which  this  light  was  observed  to  issue  from  dead  matter. 
This  happened  at  Montpelier  in  1641.  An  old  woman  had 
bought  a  piece  of  flesh  in  the  market,  intending  to  make  use 
of  it  on  the  following  day ;  but  happening  not  to  be  able  to 
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deep  well  that  night,  and  her  bed  and  pantry  being  in  the 
same  itxnn,  she  observed  so  much  light  come  from  the  flesh, 
as  to  illuminate  all  the  place  where  it  hung.  A  part  of  this 
luminous  flesh  was  carried  as  a  curiosity  to  the  Duke  of 
Cond^y  Goremor  of  the  place,  who  viewed  it  for  several  hours 
with  astonishment 

This  li^t  was  observed  to  be  whitish ;  and  not  to  eover 
the  whole  surface  of  the  flesh,  but  certain  parts  only,  as  if 
ffems,  of  unequal  splendour,  had  been  scattered  over  it.  This 
flesh  was  kept  till  it  began  to  putrefy,  when  the  light  vamsb- 
ed;  which,  as  some  religious  people  fanned,  it  did  in  Ae 
Jarmqfa  cross. 

Boyle  tried  the  e£Pect  of  his  air-pump  upon  these  luminous 
substances ;  ind  found  that  the  light  of  rotten  wood  was  ex- 
tinguished in  vacuo,  and  revived  again  on  the  admission  of 
the  air,  even  after  a  Ions  continuance  in  vacuo. 

Among  other  things,  he  observed,  that  this  light  oontinaed 
a  long  time,  when  a  piece  of  the  wood  was  put  into  a  very 
small  elass,  hermetically  sealed ;  and  it  made  no  diffetence 
when  uiis  tube  which  contained  the  wood  was  put  into  an 
exhausted  receiver.  This  he  also  observed  with  respect  to  a 
lupiinous  fish,  which  he  put  into  water,  and  placea  in  the 
same  circumstances.  He  found,  that  the  lislit  of  shining 
fishes  bad  properties  in  common  with  these  otNiining wood; 
but  the  latter,  he  says,  was  presently  quenched  by  water, 
spirit  of  wine,  a  great  variety  oi  saline  mixtures,  and  by  other 
fluids.  Water,  however,  did  not  quench  all  the  light  of 
some  shining  veal,  though  spirit  of  wioe  destroyed  it. 

In  general,  he  made  use  of  whitings,  finding  them  the  fit- 
test for  his  purpose.  In  a  discourse  upon  this  subject  at  the 
Royal  Society,  in  1681,  be  asserted,  that,  of  all  .fishy  sub- 
stances, the  eggs  of  lobsters,  after  they  had  been  boiled,  shone 
the  brightest. 

Among  other  things,  Mr.  Boyle  observes,  that  extreme  cold 
extinguishes  the  light  of  shining  wood,  as  appeared  when  a 
piece  of  it  was  put  into  a  glass  tube,  and  held  in  a  frigorific 
mixture ;  a  fact  which  minutely  agrees  with  Dr.  Hulmes^ 
more  modern  experiments  upon  dead  animal  matter.  He 
also  found  that  rotten  wood  did*  not  waste  itself  by  shining, 
and  tliat  the  application  of  a  thermometer  to  it,  did  not  dis- 
cover the  least  degree  of  heat 
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DCCLIII. 
LCHIVOVS  APFBAKAXCSi  OF  THX  PhLOAS. 

The  shdUfiflh  edled  Phloas,  which  forms  for  itself  holes  in 
TtriouB  kinds  of  stoxie,  be.  was  one  of  the  eariiest  subjects  rf 
attention.  That  this  fish  is  huninous  was  noticed  bj  Pliny; 
who  observes,  that  it  riiines  in  the  mouth  of  the  person  wno 
eats  it,  and,  if  it  touch  his  hands  or  clothes,  makes  them  lu-* 
itumMis.  He  also  says,  that  the  light  depends  uponits  nu»s- 
ture, 

Reaumur  observes,  that,  while  other  fishes  give  light  when 
they  tend  to  putrescence,  this  is  more  luminous  in  phiportion 
to  its  being  fresh ;  that  when  it  is  dried,  its  light  will  revive, 
if  moistened  either  vith  fresh,  or  salt  water;  but  that  brandy 
immediately  extiiuruLshes  it.  He  endeavoured  to  make  this 
light  permanent,  but  none  of  his  schemes  succeeded. 

Beccaxia  observed,  that  though  this  fish  ceased  to  shine 
when  it  was  putrid ;  yet  that  in  its  most  putrid  state,  it  would 
diine,  and  make  the  waters  in  which  it  was  immersed  lumin- 
ous, when  they  were  agitated.  Galeati  and  Monti  found, 
that  wine  or  vinegar  extinguished  this  light :  that  in  common 
oil  it  continued  some  days ;  but  in  rectified  spirit  of  wine,  or 
urine,  hardly  a  minute. 

In  order  to  observe  in  what  manner  this  light  was  affected 

S^  different  degrees  of  heat,  they  made  use  of  Reaumur  s 
ermometer;  and  found,  tliat.  water  rendered  luminous  by 
these  fishes,  encreased  in  light  till  the  heat  arrived  to  45  de« 
grees ;  but,  that  it  then  beoune  suddenly  extinct,  and  could 
not  be  revived. 

Oh$€rwations.  In  the  experiments  of  Beccariay  a  flolution  of  sea  sslt 
mcressed  the  light  of  the  luminous  water,  a  aoiutioa  of  nitre  did  not  in- 
crease it  quite  so  much ;  sal-ammoniac  diminished  it  a  little ;  oil  of  tar« 
tar  nearly  extinguished  it ;  and  the  acids  entirely.  This  water  poured 
upon  fresh  calcined  gypsum,  rock  crystal,  ceruss,  or  sugar,  became  more 
luminous.  He  also  txied  the  effects  of  it  when  poured  upon  various 
other  substances;  but  there  was  nothing  very  remarkable  in  them. 
Afterwards,  using  luminous  milk,  he  found  that  oil  of  vitriol  extinguish- 
ed the  light,  but  that  oil  of  tartar  increased  iL  , 

DCCLIV 

Effects  of  this  Light  upok  Colours. 

Beccaria  had  the  curiosity  to  try  how  differently-coloured 
substances  were  affected  by  this  kind  of  light ;  and  having, 
for  this  purpoGe,  dipped  several  ribbons  in  it,  the  white 
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came  out  the  brightest ;  next  to  this  was  the  vellow ;  and 
then  the  green ;  the  other  colours  could  I^^urdly  be  perceivecL 
He  then  dipped  boards  painted  with  the  different  oolourSy 
and  also  glass  tubes,  filled  with  substances  of  different  co^ 
lours,  in  water  rendered  luminous  by  fishes.  In  both  these 
cases,  the  red  was  hardly  Tisible,  the  yellow  was  the  bright- 
est, and  the  yiolet  the  dullest  But  on  the  boards,  the 
blue  was  nearly  ecjual  to  the  yellow,  and  the  green  more 
languid ;  whereas  m  the  glasses,  the  blue  was  inferior  to 
the  green, 

DCCLY. 

Luminous  Appbarancb  of  the  Phloadbs  - 

In  MUky  and  Honey. 

Of  all  the  liquors  into  which  he  put  the  Phloades^  Milk 
was  rendered  the  most  luminous.  A  single  Phloas  made 
seven  ounces  of  Milk  so  luminous^  that  the  faces  of  persons 
might  be  distinguished  by  it;  and  it  looked  as  ii  it  waa 
transparent 

Air  appeared  to  be  necessary  to  this  light ;  for  when  Bee- 
caria  put  the  luminous  Milk  into  gloss  tubes,  no  agitation 
woula  make  it  shine,  unless  bubbles  of  air  were  mixed  with 
it.  Monti  and  Galeati  found,  that,  in  an  exhausted  recov- 
er, the  Phloas  lost  its  light,  but  the  water  was  sometimes* 
made  more  luminous;  whidi  they  ascribed  to  the  rising 
of  bubbles  of  air  through  it. 

Beccaria,  as  well  as  Keaumur,  had  many  schemes  to  ren- 
der the  light  of  these  Phloades  permanent.  For  this  pur-' 
pose,  he  kneaded  the  juice  into  a  kind  of  paste  with  nour, 
and  found  that  it  would  give  light  when  it  was  immersed  in 
warm  water ;  but  it  answered  best  to  preserve  the  fish  in 
Honey.  By  any  other  method  of  preservation,  the  pro- 
perty of  becoming  luminous  would  not  continue  longer 
than  six  months, .out in  honey  it  lasted  above  a  year;  and 
then  it  would,  when  plunged  in  warm  water,  give  as  much 
light  as  ever  it  had  done. 

DCCLVI. 

Luminous  Appearance   of  Fish,  in  Sea  Water. 

From  some  experiments  made  by  Mr.  Canton,  he  con- 
cludes, that  the  luminousness  of  sea-water  is  owing  to  the 
.  sUmy,  and  other  putrescent  substances,  which  it  contains. 
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He  put  a  small  fresh  Whiting  into  a  gaUon  of  sea-water, 
in  a  pan  about  fourteen  inches  in  diameter ;  and  took  notice 
thal.nothcr  the  Whitin^^  nor  the  water,  when  agitated^  gave 
any  light  A  Fahrenheit^s  thermometer,  in  the  cellar  where 
the  pan  was  placed,  stood  at  54^*  Next  night,  that  part 
of  tne  fish  wnich  was  even  with  the  surface  of  the  water  was 
hiniinous,  but  the  wat^  itself  was  dark.  He  drew  the  end, 
of  a  stick  through  it,  from  one  side  of  the  pan  to  the  otha% 
and  the  water  ameared  luminous  bdiind  the  stick  aU  the 
way,  but  gave  h^t  only  where  it  was  disturbed.  When 
all  die  watar  was  stined,  the  whole  became  luminous,  and 
appeared  like  milk,  givix^  a  considerable  degree  of  light  to 
the  side  of  the  pan ;  and  it  continued  to  do  so  for  some 
time  after  it  was  at  rest.  The  water  was  most  luminous 
when  the  fish  had  been  in  it  about  twenbr-eidit  hours ;  but 
would  not  pve  any  %ht  by  being  stirred,  after  it  had  been 
in  it  three  day& 

nccLvn. 

COMPARISOM    IN   THX  EFFECTS    OF   FbSSH   WaT»    AMD 

Sea  Water  on  Fish. 

He  put  a  gallon  of  fresh  water  into  one  pan,  and  an 
equal  quantity  of  sea-water  into  another ;  and  mto  each,  he 
put  a  fresh  herring  of  about  three  ounces  in  weidbt.  Tl^ 
next  night,  the  whole  surface  of  the  sea-water  was  luminous, 
without  bcan^  stirred ;  but  it  was  much  more  so  when  it  was 
put  into  motion.  The  upper  part  of  the  herring,  which  was 
oonsidarably  below  the  mirface  of  the  water,  was  also  Tery 
bright :  at  the  same  time,  the  fresh  water,  and  the  fish  that 
was  in  it,  were  quite  dark.  There  were  several  bright  lu- 
minous spots  on  different  parts  of  the  surface  of  the  sea-water; 
and  the  whole,  when  viewed  by  the  light  of  a  candle,  seem- 
ed covered  with  a  greasy  scum.  The  third  night,  the  light 
of  the  sea-water,  while  at  rest,  ,was  very  little,  if  at  all,  kss 
than  before;  but  when  stirred^  its  light  was  so  great  as  to 
discover  the  time  by  a  watch,  and  the  fish  in  it  appeared  as 
a  dark  substance.  After  this,  its  light  was  evidently  decreas* 
ing,  but  was  not  quite  gone  before  the  7th  niebt  The  fresh 
water  and  the  fish  in  it,  were  perfectly  dark  during  the  whole 
time.    The  thermometer  was  generally  above  60\ 

bcclviix. 
Effscts  of  a  Solution  of  Salt  in  Watbk. 
The  preceding  experiments  were  made  with  sea-water ; 

c  c 
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but  he  tK)w  mwSe  uto  of  fresh  water,  into  wkidi  fae  pnt 
oommon,  or  sea-salt ;  till  he  found  by  an  hydtamier^  that  it 
was  of  the  isatne  specific  gravity  with  the  sea-water;  aad, 
at  the  ^tne  titne,  in  another  gallon  of  water,  he  4il^cilifad 
two  pbiiiids^of  >iJt  r  into  each  of  these  weitera  heput  a^ismaU 
fresh  herrifig.  The  next  evening,  the  wbote  siutabeof  l£ie 
artifioial  sea^water  was  luminous  without  being  stirjred ;  but 
gUVe  inudi  more  light  when  it  was  disturbed.  It  appeared 
exacilv  like  the  re^'seap^^at^  in  the  preoeding  expentsi^t; 
its  light  lasted  abbift  die  ^e  time,  add  WMt  off  inlte 
sameinaiitler.  The  oiJi^r  Wat^,  whush  was  almost  i»  ^^ 
as  it  obiild  be  mad«r,  HeVer  save  my  li^t  'PUe  h«rrii» 
trhich  WHS  %akfen  but  m'it'dta'the  seventh  night,  and  washaS 
from  it^  salt,  was'fdu'nd  firm  and  sweet;  bilt  the  otber  her* 
ring  was  veiry  soft  and  putrid,  mUdh /inore  io  than  d»t 
Which  had  been  kept  ^  loiig  iin  fresh  water.  If  a  hemng, 
in  warm  weather,  be  put  into  ten  gallons  of  artificial  sea- 
water,  instead  of  one,  the  water,  he  says,  will  still  become 
luminous,  but  its  light  will  not  be  so  /strong.    . 

Obtervationt,  Mr.  Canton  observes,  that  though  the  greatest  summer 
heat  is  well  known  to  promote  putrefaction^  yet  twenty^  dmees  more 
than  that  of  the  human  blopd  seems  to  hinder  it  For,  putting  a'  small 
^iece  of  himinous  fish  into  a  thhi  ^lass  \M,  he  found,  Uisi  water  #f 
the  lieat  tit  118^  would  extinguish  its  light  in  iess  tiiaQ  half' a  miotMe; 
that,  un  taking  k  out  of  the  water^  it  would  begin  Xp  reeovec  its  light 
in  about  ten  seconds ;  but  it  was  never  afterwards  so  brigjit  .as  before. 

Mr.  Canton  observed,  that  several  kinds  of  river  fish'  could  not  be 
made  to  give  light,  in  the  same  circumsiances  in  whit^  any-sea^bh 
liecame  luminous.  He  says,  however,  that  a.  pi»e  of  carp  made  tht 
water  Very  luminous,  though  the  outside,  or  scaly  part.of.itj,  did  not 
shine  at  aU. 

For  the  convenience  of  those  persons  "who  may  choose  to' repeat  his 
experiments,  he  observes,  that  artificial  sea-water  may  be  made  willi^ 
out  the  use  of  an  hydrometer,  viz.  by  the-  proportion  of  four  ^uhoos 
avoirdupoisQ  of  salt,  to  seven  pints  (wine-tneasuoe)  of  water. 

LUMINOUS  ▲PPEARAirCES  OF  THE  6BA. 

^  That  the  sea  is  sometimes  luminous,  es()eciany  when  It  is  put  in  mo- 
tion by  the  dashing  of  oars,  or  by  beating  against  a  ifhip,  has  been  ob*« 
served  with  admiration  by  a  great  numtier  of  persons.  Mc»  Boyle» 
after  reciting  4II  the  circumstances  of  this  appetirance,  as  far  as  he  could 
.collect  them  from  the  accounts  of  navigator^ ;  as  its  being  extended  aa 
far  as  the  eye  could  reach:  at,  other  times  being  visible  only'  when 
the  water  was  da&hed  agamst  some  olher  body  ;  that,  in  some  seai, 
this  phenomenon  is  accompanied  by  some  particular  winds,  but  not  in 
others ;  and  that  sometimes  one  part  of  the  sea  will  be  luminous,  when 
another  part,  not  far  from  it,  ^ will  not  be  so';  oondudes,  that  he  could 
not  help  suspecting  that  these  odd  phenomena,  belonging  to   pest 
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mauea  of  water,  wtere  uiMme^cpEte'  owing,  to  some  eosmicai  law  of 
the  terrestrial  globcy^  or.  of  the  planetary  vortex. 

Father  Bourzes^  in  his  voyage  to  the  Indies^  in  1704,  took  particular 
notice  of  the  luminous  appearance  of  the  sea.  The  light  was  sonaetimet 
80  greaty  that  he  could  easily  read  the  title  of  a  book  by  it,  though  ho 
was  nine  or  ten  &et  from  the  surface  of  the  water.  Sometimes,  he 
couid  easily  distinguish^  in  the  wake  of  th^.ship^  the  particles  that  were 
luminous  from  those  that  were  not;  and  they  appeared  not  to  bie  all  of 
the  same  figure.  Some  of  them  were  like  points  of%ht,  and  Thiers 
such  as  stars  appear  to  jt)ie  naked  eye.  Sonie  of  them  were  like  globes, 
of  aline  or  two  iii  diame^jr;  and  others  as  big  as  a  person's  head. 
Sometimes  tliey  fturm^,  tliemselyefi  i^ito  squares  of  three  or  four  inches 
lon^,  and  one  or  two  broad.  Sometimes  all  these  different  figures  wera 
visible  at  the  sanie  Umei  and  sometimes  there  were  what  lie. calls  vor* 
tices  of  light,  which  at  cm  partk:ular  tirae^  appeared  and  disqipeareA 
like  fia&hes  of  li^tning. 

Nor  did  only  the  Wtuce  of  the  ship  produce  this  light ;  but  fishes  also^ 
in  swimming,  left  so  luminous  a  track  behind  them,  that  both  theur 
ftize  and  species  might  be  distinguished  by  it.  When  he  .took  some  <€ 
the  water  out  of  the  aea,  and  stirred  it  with  his  hand,  in  the  dark»  ba 
always  saw  in  it  an  infinite  number  of  bright  particles :  the  saine  ap« 
pearaiice  waa  exhibited  when^he  dipped  a  piece  of  linen  in  the  iea,  and 
wrung  it  in  a  dark  olpice,  even  though  it  was  half  dry  j  and  he  obierred 
that  when  the  sparkles  f(e|l  upon  any  thing  thai  was  solid,  It  would 
continue  shining  for  some  hours  together. 

This  Father  ob8erves>  that  it  dapends  very  much  upon  the  quality  of 
the  water ;  and  he  was  pretty  sure  that  this  light  is  the  greatest  wbeu 
the  water  is  Attest,  and  fullest  of  foam.  For  in  the  main  sea,  he  says, 
the  water  is  not  every  where  equally  pure;  and  that  sometimes,  if  fineft 
i>e  dipped  in  the  sea,  it  is  clammy  when  it  is  drawn  up  again :  and  he 
often  observed,  that  when,  the  wake  of  the  ship  was  the  bri^test,  the 
water  was  the  most  fat  and  gluttnons;  and  that  linen  moistened  #ith  it 
produced  a  great  deal  of  light,  if  it  was  stirred  or  moved  briskly^  fie* 
sides,  in  some  parts  of  the  sea,  he  saw  a  substance  like  saw-dust, 
sometimes  red  and  sometimes  yellow ;  and  when  be  drew  up  the  water 
in  those  places,  it  was  viscous  and  gkitinoos.  The  sailors  told  him, 
that  it  was  the  ^awn  of  whales :  that  there  are  great  quantities  of  it 
in  the  north ;  and  that  sonietimes,  m  the  night,  they  appeared  all 
over  of  a  bright  lights  without  being  put  in  motion  by  any  vessel  or 
fish  passing  by  them. 

As  a  confirmation  of  the  justness  of  thu  conjecture,  that  the  more 
glutinous  the  sea  water  is,  the  more  it  is  disposed  to  become  luminous ; 
he  observes,  that,  one  day^  they  took  a  fish  called  boniie,  the  unde  of ' 
the  mouth  of  which  was  so  luminous,  that,  without  auy  other  light, 
he  could  read  the  same  characters  which  he  had  before  read  by  the 
Ij^ht  m  the  wake  of  the  ship ;  and  the  mouth  of  this  fish  was  full  of  a 
vutcous  matter,  which,  when  it  was  rubbed  upon  a  piece  of  wood, 
made  it,  immediately,  fdl  over  luminous;  though,  when  the  moisture  was 
dried  up,  the  light  was  extinguished.^ 
i  The  abbd  Noilet  was  much  struck  with  the  luminousness  of  the 
niea  when  he  was  at  Venice  in  1749;  and  concluded  that  it  was  oc- 
casioned by  a  shinhaf  nxsect  Havmc  examioued  the  water  very 
often^  he,  at  length,  did  find  a  small  msect,  which  he  particularly 
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describes;  and  to  whidi  he  attributet  the Bglit  The  same hrpoAesIr 
also  occurred  to  M.  ViaiielH,  professor  of  medidne  m  Chiogna,  near 
Venice ;  and  both  he  and  M.  Grizelfinj,  a  phjninan  in  Venice,  hare 
ghren  drawings  of  the  insects  from  wliich  tney  imagined  this  light  to 
|iroceed« 

The  Ah6  was  the  more  confirmed  in  his  hypotliesis>  by  observing, 
some  time  after^  the  motion  of  some  luminous  particles  in  tlie  sea.  For, 
going  into  the  water,  and  keepuig  iiis  head  Just  above  the  surface,  be 
saw  them  dart  from  the  bottom,  which  was  covered  with  weedis  to  the 
top,  in  a  manner  which  he  thought  rerr  much  resembled  the  motions  of 
insects ;  though,  when  he  endearoured  to  catdi  tiiem,  he  only  found 
some  lundnous  spots  upon  lus  handkerdue^  whidi  were  enlarged  when 
he  pressed  them  with  his  finger. 

M.  Le  Roi,  making  a  voyage  on  the  Mediterranean,  ^took  notice,  that 
in  the  day*time  the  prow  of  the  ship.  In  motkni,  threw  up  many  small 
partidesy  which,  falhnff  upon  the  water,  rolled  upon  the  surface  of  the- 
sea  for  a  few  seconds  before  they  mixed  with  it ;  and  in  the  night,  the 
same  particles,  as  he  conduded,  had  the  appearance  of  fire.  Taking  a 
quantitv  of  die  water,  the  same  small  sparks  appeared  wiienever  it  was 
agitated ;  but  every  successive  agitation  produced  a  less  effect  than  the 
preceding,  except  after  being  sulfered  to  rest  a  short  time ;  for  then,  a 
fresh  agitation  would  make  it  almost  as  luminous  aS  the  first  llii* 
water  he  obterved,  retained  its  pronertr  of  shimng  by  agitetion  for  a  dar 
or  two;  but  it  dlMippeared  immediately  on  being  set  on  the  fire,  thougii 
it  was  not  made  to  noil. 

M.  Da^pelet,  a  French  astronomer,  who  returned  from  the  Terra 
Australia  m  the  year  1774,  brought  with  him  several  kmds  of  worms, 
which  shone  in  water,  when  set  in  motion ;  uid  M.  RIffaud  affirmed 
that  the  luminous-  surfiux  of  the  sea,  from  the  port  of  Brest,  to  the 
Antilles,  contains  an  immense  quantity  of  little,  round,  shining  Polypi. 
Other  learned  men  who  acknowledge  the  e]dstence  of  these  luminous 
anhnals,  cannot  be  persuaded  to  consider  them  as  the  cause  of  all  the 
light  and  sdntilhition  that  appear  on  the  surface  of  the  ocean :  they 
tmnk  that  such  phenomena  proceed  from  putrefaction.  M.  Godhoa 
published  some  observations  on  a  fish  called  JB<miie,  already  mentioned; 
and  thouffh  he  accuratdy  described  several  of  the  luminous  insects  tiiat 
are  found  in  sea- water,  he  is,  nevertheless,  of  opinion,  that  the  sdntillai- 
tion,  and  flaming  light  of  the  sea,  proceed  from  the  oily  and  greasy  sub* 
stances  with^  which  it  is  impregnated. 

The  abb^  NoUet  was  long  of  opinion,  that  the  light  of  the  sea  pro- 
ceeded from  electridty ;  though  hcWterwards  seem«l  mdbed  to  think» 
that  this  phenomenon  was  caused  by  small  animals,  dther  by  their  lu» 
minous  aspect,  or  at  least  by  some  liquor,  or  effluvia,  which  they  emitted. 
He  did  not,  however,  exdude  other  causes ;  among  these,  the  spawn  or 
fry  of  fish  deserves  to  l>e  noticed.  M.  Dagelet,  sfuling  into  the  bay  of 
Antogil,  in  the  island  of  Madagascar,  observed  a  prodigious  quantity  of 
frv,  which  covered  the  surface  of  the  sea,  above  a  mile  iu  length,  and 
which  he,  at  first,  took  for  banks  of  sand,  on  account  of  their  colour ; 
they  exhaled  a  disagreeable  odour,  and  the  sea  had  appeared  with  un- 
common splendour  some  days  before.  The  same  accurate  observer, 
Eirodving  the  sea  renuurkably  luminous,  in  the  road  to  the  Cape  of  Good 
ope,  during  a  perfect  cahn,  remarked,  that  the  oars  of  the  canoes  pro- 
duoed  a  whitish  and  pearly  kind  of  lustre:  when  .he  took  m  his  hand 
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tb(  witer  wUch  contained  theie  phoapbori,  be  diaeetned  In  It,  for  NHtw 
minute*,  Blobulea  of  light  ai  Urge  u  ttu:  lieadi  of  pini.  When  he  prew- 
edt)ieM|^obtilei,  tbey  appeared,  to  bii  touch,  like  a  tt^and  thin  pulp; 
and  •ome  tiaji  after,  the  lea  was  covered,  near  the  coaaU,  with  whok 
b*i^  of  tlieae  little  flah.  In  innumerable  multiuulea.  "Tbt  following 
figures  repreMot  aediona  of  tbete  uiimaicute. 


M.Penn,  (  ,   „  -,  -^  

Atlantica  t>etween  three  or  four  degreea  of  north  latitude.  Iti  plioapho- 
raacence  renders  it  the  moat  tieautini]  of  the  UMpliilea,  ttid  ita  oiganixa- 
tion  ii  most  rin^lar.  The  darkne**  was  intenoe  wlien  it  was  firat  di*< 
corercd ;  the  wind  blew  Tioleotl;,  and  tlie  progresa  of  tlie  re«Ml  was 
inirid.  On  a  sudden  there  appealed,  at  sooie  distance,  a  vast  abeet  of 
pluw^horus  floating  on  the  ware*.  The  Teaad  faaTiiw  pasted  throu^ 
this  mflomed  part  of  the  sea,  tlie  crew  discorered  that  the  fif^t  was 
Dccanoned  by  an  immense  number  of  small  animals,  which  swam  at 
difierpTit  depths,  and  aasumed  various  fnnns.  Those  which  were  deepest 
were  like  red-hot  cannon  balls ;  whilst  tbose  on  the  suiface  resetnUol 
eylindera  of  red-hoi  iron.  Some  of  them  were  caught,  and  were  found 
to  rarr  in  dze  frocn  three  to  aeren  incbea.  Tht  exterior  surftce  of  the 
animal  was  bristled  with  oUoog  tuberelet,  ddniiw  Hke  dbmonds :  these 
seemed  to  be  the  principal  seat  of  this  wonderfiiT^MMpliorcseence.  In 
the  inalde,  dao,  Uiere  appeared  a  multitude  of  oolong  narrow  glanda, 


on  the  slightest  mavement  of  Ibos 


W.T& 


!rcise*,l^  the  least  irrilalbn,  the  animal  inflames,  and  become*  ii 
Btantlr  like  tedJiot  iron,  of  a  most  brilliant  brightnesa.  As  it  loses  IL 
[AoapWefcence,  it  passes  thnnuh  a  number  oFtints  auccearively,  audi 
OS  red,  purple,  orange,  green,  anTazuro-bluejlthis  last  shade  is  particu* 
lariy  liveW  and  pure. 

A  Feutleman,  who  k 
thus  describes  ahnilar] 
titudes,  we  hare  seen  every  night,  principally  wtten  the  ship  was  goiw 
fast  through  the  water,  a  number  of  lumuums  lx>diei,  which  appear  M 
the  size  of  a  man's  flit,  many  of  thera  bemg  like  a  ted-hot  cannon  ball, 
but  of  a  paler  hue.  The  whole  sea  appeara  full  of  them,  and  wheo 
dSftnrbedlif  any  moringbod;,  they  instandy  become  luminous.  1  bar*  ^ 
frequently  puDed  them  up,  two  or  three  at  once,  on  a  hook  which  hunt 
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0terboard  during  the  night.  They  were  stiJI  luminous,  about  the 
iiize  and  shape  of  a  man's  finger,  consisting  merely  of  a  skin,  covered 
With  papillc,  the  inside  beinff  full  of  water,  which  f^vt  tliem  their 
shape.  <Sea-fibh  are  often  luminous,  when  swimming  during  the 
idghl*- 

PHOSPuoaic  MaTBOKs. 

Some  attribute  that  luminous  appearance  which  goes  by  the  name  of 
Ignis  Fatuus  to  putrefaction.  It  is  observed  in  boggy  places,  and  near 
rivers,  though  sometimeB  also  in  dry  places.  By  its  appearaiite,  be- 
nighted travellers  are  said  to  have  been  sometimes  misled  into  marshy 
places,  bogs,  and  quagmues,  taking  the  light  wblcti  they  saw  before 
them  for  a  candle  at  a  distance.  From  this  seemin^y  miaciiievous 
property  it  has  been  thought,  by  the  vulgar,  to  be  a  spirit  of  a  malig- 
nant nature,  and  has  been  named,  accordingly,  WiU-wUh-a-wisp,  or 
Jack-with-a-lanthorn ;  for  the  same  reason  also  it  probably  haid  its 
Latin  name,  igtiisfaiuHs. 

This  kind  of  light  is  said  to  be  frequent  about  burying-places,  and 
dung-hills.  Some  countries  are  also  remarkable  for  it,  as  about  Bologna, 
in  Italy;  and  some  parts  of  Spain  and  Ethiopia.  Doctor  Shaw,  in  his 
Travds  to  thie  Holy  Land,  says,  that  it  appeared  in  the  valleys  of  Mount 
Sphraim,  and  attanded  him  and  his  company  for  more  than  an  hour* 
Sometimes  it  would  appear  globular,  or  in  the  shape  of  the  flame  of  a 
candle ;  at  others  it  wa>uld  spread  to  such  a  degree,  as  to  involve  the 
whole  company  in  a  pale  monensive  li^t,  then  contract  itself;  and  sud* 
denly  disappear  ;  but  in  less  than  a  mmute  would  appear  a^^ain;  some- 
times running  swifUy  dlong,  it  would  expand  itself  at  certain  mtervals, 
over  more  than  two  or  three  acres  of  the  adjacent  mountains.  The  at- 
mosphere,  irom  the  beginning  of  the  evening,  had  been  remaikably  thick , 
and  nazy ;  and  the  dew,  as  they  felt  it  on  the  bridles  of  their  horses,, 
was  very  clammy  and  unctuous. 

Lights,  resembling  the  ignis  fatuus,  are  sometimes  to  be  met  with  at 
«ea,  skipping  about  the  masts  and  rigging  of  ships ;  and  Dr.  Shaw  in- 
forms us,  that  he  has  seen  these  in  such  weather  as  that  just  mentioned^ 
when  he  saw  the  ignis  fatuus  in  Palestine.  Similar  appearances  have 
been  observed  in  various  other  situations ;  and  we  are  told  of  one  which 
appeared  about  the  bed  of  a  woman  in  Milan,  surrounding  it^  aa 
well  as  her  body,  entirely.  This  light  fled  from  the  hand  which  ap- 
proached it;  but  was,  at  length,  entirely  dispersed  by  the  motion  of 
the  air« 

Tlwse  meteors  are  now  considered  as  real  exhalations  from  the  earth> 
produced  by  sras,  vapour,  or  some  other  attetuuted  substance,  emanating 
from  vegetaue,  animal,  or  mfaieral  materials ;  and  combined  with  the 
matter  of  lifht  or  heat,  or  both.  Instead  of  beui£[  dense  or  solid,  they 
joeuMmtay  rare  and  subtle;  and,  instead  of  origmating  in  the  loftiest 
regions  of  the  atmosphere,  or  beyond  its  range;  are  venerated,  for  the 
greater  part,  in  low  marshy  plains  or  vaUeys.  To  the  fearful  and  super- 
iititious  tiiey  are  a  source  of  terror. 

In  Italy,  in  the  Bolognese  territory,  they  are  so  frequent,  in  the  mo- 
rassy  grounds,  that  they  are  to  be  seen  every  night;-  some  of  them  af- 
forditiff  as  much  light  as  a  kindled  torch,  and  others  not  being  larger 
than  the  flame  of  a  candle,  but  all  of  them  io  luminous  as  to  shea  a  lus- 
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tie  -on  Uift.surroiiading  qbiects.  They  are  coostantly  m  motion;  but 
tbU  pBoUon  18  variou*  and  uncertain.  They  sometimes  rise,  and  at 
othen  ainkj  oocasionally  disappearing  of  a  sudden,  and  appearing  again 
Ui  '«Q  Instant  in  some  other  place.  They  usually  horer  about  six  fee^ 
from  the  ground}  difiering  both  in  figure  and  size,  and  spreading  out, 
and  conlriurting  themselres,  alteniately.  Sometimes  they  break,  to  ap« 
peaiance^  into  two  parts ;  soon  after  uniting  again  in  one  body ;  and  at 
iriterTals  float  like  waves,  lettin^r  fall  portions  of  ignited  matter,  like 
■{Mir|»  fropA  a  fire*  They  are  more  freauently  observed  in  winter  than 
in  summer,  and  cast*  the  strongest  light  in  ^ainy  and  moist  weather, 
Tliey  exist  mostly  on  the  batiks  of  brooks  and  rivers,  and  in  morasses ; 
but  are  likewise  seen  on  elevated  grounds,  where  they  are,  however,  of 
•  comparatively  diminutive  size. 

In  tne  month  of  March,  1728,  a  traveller  being  in  a  mount£unous  road, 
about  ten  miles  south  of  Bononia,  perceived,  as  he  approached  the  river 
Rioverde,  between  eight  and  nine  in  the  evening,  a  light  shinhtg  very 
brightly  on  some  stones  which  lav  on  the  banks.  It  was  elevated  about 
two  feet  above  them  ;  its 'figure  describing  a  parallelepiped,  more  than  a 
foot  ill  len^h,  and  about  six  inches  high,  its  longest  side  lyin^  parallel 
to  the  horizon.  Its  lifht  was  so  strong  that  he  could  distini^uisk  by  it, 
very  plainly,  a  part  ota  neighbouring  hedge,  and  the  water  in  the  river. 
On  a  near  approach,  it  changed  from  a  bright  red  to  a  ycUowish  colour; 
and  on  drawing  still  nearer  became  pale  ;  but  when  the  observer  reach- 
ed the  spot,  it  vanished.  On  his  stepping  back,  he  not  only  saw  it 
again,  but  found  that  the  fiirther  he  receded,  the  stronger  and  more  Iv- 
mbious  it  became.  This  light  was  afterwards  seen  several  times,  both 
in  spring  and  autumn,  precisely  at  the  same  spot,  and  preserving  the 
tame  shape. 

On  the  18th  of  December,  1776,  several  very  remarkable  ignes  fatui 
were  observed  on  the  road  to  Bromsgrove,  five  miles  from  Birminfbam, 
a  little  before  day-light.  A  great  many  of  these  lights  were  playing  in 
an  a^jncent  field,  m  different  directions;  from  some  of  which,  suddenly 
sprang  up  bright  branches  of  light,  resembling  the  •explosion  of  a  rocket, 
filled  with  many  briUiant  stars.  In  the  case  of  the  latter,  the  discharge 
was  supposed  to  be  upward,  or  vertical,  instead  of  taking  the  usual  di- 
fection.  The  hedge,  and  the  trees  on  each  nde,  were  stronffly  illu- 
ninated.  This  appearance  continued  a  few  seconds  only,  when  the 
ijgnet^  &tui  playea  as  before.  The  spectator  was  not  sufficiently  near. 
to  observe  whether  the  apparent  explosions  were  attended  with  any 
KDort 

In  the  month  of  December,  1693,  between  the  S4th,  and  30th,  a  fiery 
exhalation,  without  doubt  generated  in  the  same  way  with  the  meteors 
described  above,  set  fire  to  sixteen  ricl[s  of  hay,  and  two  bams  filled 
with  com  and  hay,  at  the  village  of  Hartecb,  in  Pembrokeshire.  It 
had  firequently  been  seen  before,  proceeding  from  the  sea,  and  in  these 
instances  lasted  for  a  fortnight,  or  three  week^.  It  not  only  fired  the 
bay,  but  pcrisoned  the  grass,  foi  the  extent  of  a  mUe,  so  as  to  induce  a 
distemper  among  the  cattle.  It  was  a  weak  blue  flame,  easily  extin- 
guisbea,  and  did  not  ui  the  least  bum  any  of  the  men  who  interposed 
tbeur  endeavours  to  save  the  hay ;  although  they  ventured,  not^nlv 
dose  to  it,  but  sometimes  into  iL  All  the  damage  sustained  happened, 
constantly,  in  the  night 

Belongmg  to  this  class  of  meteors  is  the  draco  volans,  a  fiery  exhala* 
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tion^  frequent  In  manfaT  and  oold  oountriea.  It  u  mott  commoh  in' 
summer:  and,  although  principally  teen  playmg  near  the  banks  of 
rivers,  or  in  bofgy  ^aces ;  still,  it  sometimes  mounts  up  to  a  oondder- 
able  height  in  me  air,  to  the  no  small  terror  of  the  amazed  beholders. 
Its  appearance  is  that  of  an  oblong,  sometimes  roundish,  fioy  body, 
with  a  long  tail.  It  is  entirely  harmless,  frequently  stickmg  to  the 
hands  and  clothes  of  spectators,  without  doingr  them  the  least  injury, 
^-^lluit  curious  phenomenon  obsenred  liy  Humboldt  m  South  Amoricay 
called  the  Lantern  of  Maracaybo,  is,  undoubtedly^  analogous  to  those 
meteors  we  have  been  describing. 
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CHAPTER  XVII. 


SPECIFIC  GRAVITY. 


Specific  Oravity  is  the  relative,  oomparadTe,  orp* 
parent  gravitj^  in  any  body,  in  respect  to  that  of  ac  etal 
Dulk  or  magnitude  of  another  body;  denoting  that  flvny, 
or  wdffht,  which  is  peculiar  to  each  spedes  or  kind  <n  Ixy. 

In  wis  sense,  a  body  b  said  to  be  spedfically  heavisr  tan 
another,  when  under  the  same  bulk  it  contains  a  p^iei 
w^ht  than  that  other ;  and  redprocaUy  the  latter  is  sic 
to  be  specifically  lighter  than  the  former.    Thus,  i  tkr^ 
are  two  equal  spheres,  each  one  foot  in  diameter ;  te  vtn 
of  lead,  and  the  other  of  wood:  since  the  leaden  onei  founc 
heavier  than  the  wooden  one,  it  is  said  to  be  speifioillt 
lieavier ;  and  the  wooden  one  specifically  iiehter. 
*    This  kind  of  gravity  is  by  «ome  called  relative ;  iicppo- 
ation  to  absolute  gravity,  which  increases  in  prcpodon  to 
the  quantity,  or  mass,  or  the  body. 
■'    Fw  Gases,  common  Air  is  the  standard;  thus  Ai  isstid 
to  be  1.0000,  and  any  deviation  of  gravity  in  othe  Gaies, 
18  noted  aooordinglv :  Uius  Hydrcjgen  Gras  is  0.07S8.  Water 
is  the  standard  for  liquids  ana  solSls ;  it  also  is  state!  to  be 
1.0000,  but  on  a  different  scale:  Sulphuric  Acid  incompa* 
rison  with  it,  varies  in  ffiavi^,  horn  1.700  to  1,900< 

A  body  specifically  heavier  than  a  fluid,  loses  as  nuch  of 
its  wei^t  wnen  immersed  in  it,  as  is  eaual  to  the  nn^ht  of 
a  quantity  of  the  fluid  of  the  same  Dulk  or  mi^nitude. 
Hence,  since  the  specific  gravities  are  as  the  absolvce  ff^^ 
tia  under  the  same  bulk ;  the  specific  gravity  of  tie  lusd. 
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wie  to  that  of  the  body  immerwd,  as  llie  part  of  the 

wit  lost  by  the  solid,  is  to  the  whole  w^ht.  And  hence 
tlpecific  gravities  of  fluids  are  as  the  weights  lost  by  the 
■a  solid  immersed  in  them. 

'  bodies  spedficallv  heavier  than  Water,  when  inunersed 
tliii,  lose  of  their  aosolute  weight  taken  in  the  Air,  what 
ftqual  Quantity  of  Water  in  Air  would  actually  weigh ; 
ooquenUy,  the  difference  of  the  wei^U  of  am/  luch  body, 
iOi  Jiret  in  air,  and  qftenrardi  im  axUer,  unU  ahoajft  be 
ihutt  tBeight  o^  a  quantity  of  teaier,  equal  in  bulk  and 
dingioru  to  those  of  the  body  under  conaderaiion  i  and 
Tviieat  all  times  ^irly  comparable  with  it. 

lis  famous  proposition  was  first  discovered  by  Abcbi- 
MXs,  on  the  following  occa^on.  Hiero,  King  of  Sadly, 
raved  his  goldsmith  a  certEun  quantity  of  gcJd  to  makie  the 
CFCi  ro>-al.  It  was  indeed  well  deagned  and  finely  embeU 
lisB  ;  But  the  arUat  it  seems  hod  made  &ee  with  awasd 
bisTsjesty'e  gold,  end  had  substituted  in  its  room  an  equal 
quily  of  sifter,  or  copper.  On  delivery  of  the  work,  » 
silscbii  of  mal-practice  arote ;  the  crown  was  ordered  to 
be  ir-eyed,  and  the  case  was  refei 

Insuitions  by  no  means  to  defi 

laylo^  before  this  mathematida 

ninsef  pretty  secure  of  his  payi 

;va-,  <nc  day,  as  the  philosopher 

thaL  b  took  notice  that  the  water 

Dortio  to  the  part  of  his  body  ic 

len'alobserration  he  received  a  h 

tranEprted,  that,  he  jumped  oi 

naked  about  the  streets  of  Syraci 

tier,  EniiE*!  EtifniaL    /  liave  fiyutit 

.  .  In.ousequence  of.  this  speculai 

of  thesame  weight  as  the  crOwn ; 

riWer.   These  he  severally  let  do' 

of  watr,  wherein  the  rise  of  the  i 

•nined  ly  measure.     &ang  of  difie 

"were,  onsequently,  of' different  m 

jiop  todt  up  the  rooip  of  diffcren 

compaing  these  effects  with  ttiari 

be  becene  fully  master  of  thfe  re 

yhich  etcb  of  these  metals  had  tc 
'to  each'  ether,    tic  then  examine 

™»n>er;  tnd  by  coapuing  bid  i 
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detected  the  cheat,  and  accuriately  ascertained  tlic  quantities 
of  gold  and  silver  which  it  contained. 

DCCLIX. 

Thk  Specific  Gravity  of  a  Solid,  denoted  by  the 

Displacement  of  Water. 

To  determine  the  specijSc  gravity  of  solids,  fill  a  phial 
with  water,  and  mark  the  weight  of  the  whole  accurately,  in 
grains.  Now  wei^h  100  grains  of  the  substance  to  be  ex- 
amined, and  drop  it  ^adualiy  into  the  water,  in  the  phiaL 
The  difference  in  weight,  at  the  bottle  with  its  contents, 
now^  and  when  it  was  filled  only  with  water,  will  determine 
the  specific  gravity  of  the  suostance  under  examination. - 
For  example,  if  the  bottle  weighs  40  grains  more  than  it  did' 
when  it  was  filled  with  water  only,  it  snows  that  100  grsuns 
of  the  mineral  displace  only  60  grains  of  water ;  and,  conse-< 
quently,  that  it  is  of  nearly  twice  the  specific  gravity  of 
water. 

Obtervaiions.  It  may  here  be  remarked,  that  there  are  very  few,  if 
any,  animals,  of  themsielves,  specifically  heavier  than  common  water. 
The  real  substances,  indeed,  both  of  animals  and  vegetables  frequently 
are  so :  and  the  floating  of  either  is  ^nerally  owing  to.  the  cells,  or  re- 
ceptacles, interspersed  m  them ;  which  in  the  one  are  filled  with  air  or 
oil,  and  in  the  other  with  air  or  resin:  these  being  all  lighter  will  swim 
in  water.  If  then  flesh  and  bones  are  of  themselves  somewhat  heavier^, 
the  fluids  and  the  fat  are  somewhat  lighten ;  to  which  if  we  add  the 
large  quantity  of  air  every  where  included  in  .these  ceils,  they  will  be. 
found,  together,  a  good  deal  lighter  than  a  comparative  bulk  of  common 
water.  Besides,  as  the  bulk  of  the  body  is  capable  of  being  increase^ 
by  distending  the  chest  in  inspiration,  a  good  quantity  of  air  may  be 
taken  into  it,  and  this  is  a  farther  advantage  to  the  floating  animal. 

It  has  been  tried  by  a  fat  man  of  ordinary  size>  what  weight  he  could 
bring  up  firom  the  bottom  of  the  Thames^  so, as  to  have  the  top  of 
his  bead  just  appear  above  water.  When  his  breast  was  full  of  air, 
he  was  found  to  rise  with  thirteen  pounds  of  lead,  without  striking  out 
in  the  least ;  and  two  ounces  more  would  have  kept  him  under ;  but 
when  hb  breast  was  not  distended,  he  could  bring  up  only  eleven  pounds 
in  that  manner. 

it  is,  therefore,  diflicult  to  concave  how  people,  not  encumbered 
with  their  clothes,  should  be  so  often  drowned  as  they  are,  against 
their  wills ;  and,  unless  by  struffgling  unartfull^,  and  admitting  water 
by  their'  mouths,  thev  are  Bu£Scatc3,  the  tbmg  would  seem  impos- 
«ble.  One  unavoidable  disadvantage,  indeed,  they  labour  under,  and 
that  is  from  the  sudden  contraction  m  the  warm  air  witbin  the  body, 
on  its  flrst  immersion  in  cold  water ;  to  supply  the  place  of  which^  they 
are  apt. to  distend  tfaehr  Itmgs  immediately^  and  are  in  a  manner  forcffl 
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to  gaip  for  breath ;  when  roeethig  with  a  fluid  too  groii  for  reflpiratum, 
they  fall  a  tacrifioe  to  their  fears,  for  want  of  tliat  preivnce  of  miiKl 
which  brutes,  whose  apprdientions  of  tlie  danger  being  lest,  an; 
eridently  masten  of. 

■f NTS   rOB    LKAEKIKQ   TO   SWIM,  BT   DB.  PBANKUIT, 

In  a  Letter  to  a 


Dear  8ir^-~I  cannot  be  of  opniion  with  you,  that  it  ia  too  late  b  life 
for  you  to  learn  to  Bwim :  the  riyer,  near  the  bottom  of  your  garden, 
affords  a  most  oonreoient  place  for  the  purpose.  And,  as  yOur  new 
employment  requires  your  beuMr  often  on  tne  water,  of  which  vou  have 
BucD  a  dread,  I  think  you  will  do  wdl  to  make  the  trial ;  nothing  being 
so  likely  to  remore  those  apprehensions,  as  the  oonsdousnets  of  an  abi- 
lity lo  swim  to  the  shore  in  case  of  an  acddent,  or  of  supporting  your- 
self in  the  water  till  a  boat  could  come  to  talce  you  up.  . 

I  do  not  Imow  how  far  corks  or  bladders  may  be  usefol  in  learning  to 
swim,  haTuig  never  seen  much  trial  o(  them.  Posnbly,  they  may  tw  of 
serf  ice  in  supporting  the  body  while  you  are  learning  what  is  called  the 
stroke,  or  that  manner  of  drawmg  m  and  striking  out  the  hands  and 
foet,  that  is  necessary  to  produce  progresiiye  motion.  But  you  will  be 
no  swimmer  till  you  can  place  some  confidence  in  the  power  of  the 
water  to  support  you ;  I  would  therefore  advise  your  acquiring  tiiat 
confidence  in  the  fint  place,  especially  as  I  have  known  several  persons, 
who,  by  a  little  of  die  practice  necessary  for  that  purpose,  have  uisensibly 
acquired  the  stroke,  taught  as  it  were  by  nature. 

The  practice,  I  mean,  is  this :  chusing  a  place  where  the  water  deep- 
ens gradually,  walk  coolly  into  it,  till  it  is  up  to  ^our  breast ;  then  turn 
your  fiu:e  round  to  the  shore,  and  throw  an  egg  mto  the  water  between 
you  and  the  shore.  It  will  shik  to  the  bottom,  and  be  easily  seen  there, 
as  your  water  is  dear.  It  must  lie  in  the  water  so  deep,  as  that  you  can- 
not reach  it,  to  take  it  up  by  diving  for  it.  To  encourage  yourself  in 
order  to  this,  reflect  that  your  progress  will  be  from  deeper  to  shallower 
water;  and  that,  at  any  time,  you  may,  by  bringing  your  legs  under  you, 
and  standing  on  the  bottom,  raise  your  head  nr  aoove  the  water.  Then 
plunge  under  it  widi  your  eyes  open,  throwing  yourself  towards  the  egg, 
and  endeavouring,  1^  the  actions  of  your  hands  and  feet  against  the 
water,  to  get  forward,  till  within  reach  of  it.  In  this  attempt  ^ou  will 
find,  that  the  water  buoys  up  against  your  inclaiation ;  that  it  ts  not  so 
easy  a  thing  to  sink,  as  you  imagined ;  and  that  you  cannot,  but  by  active 
force,  get  down  to  the  egg.  Thus,  you  feel  the  power  of  the  water  to 
support  you,  and  learn  to  confide  in  that  power ;  while  your  endeavours 
to  overcome  it,  and  to  reach  the  egg,  teach  you  the  manner  of  acting  on 
the  w^ter  with  your  feet  and  hands,  which  action  is  afterwards  used,  in 
swimming,  to  support  your  bead  higher  above  water,  or  to  go  forward 
through  it. 

I  would  the  more  earnestly  press  you  to  the  trial  of  tliis  method,  be- 
cause, though  I  think  I  satis&d  you,  that  your  body  is  lighter  than  water, 
and  that  you  might  float  hi  it  a  long  time,  with  your  mouth  free  for  breath- 
ing, if  you  would  put  yourself  in  a  proper  posture,  and  would  be  still,  and 
forbear  struggling ;  yet,  till  you  nave  obtained  this  experimental  confi* 
denoe  in  the  water,  I  cannot  depend  on  your  having  the  necessary  pre- 
sence of  mind  to  recoUeet  (hat  posture,  and  the  cUrections  I  gave  you 
relating  to  it.    The  surprise  may  put  all  out  of  your  mind.  For,  though) 
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we  Tfllue  oufBdres  on  being  reitonalile  knowing  creatures,  reason  and 
Itiiowledge  Mem,  on  such  occaskms,  to  be  of  little  use  to  us ;  and  the 
brutes,  to  whom  we  allow  scarce  a  glimmering  of  either,  appear  to 
hare  the  adyantage  of  us. 

I  will,  howerer,  take  this  opportunity  of  repeating  those  particu* 
lars  to  you,  which  I  mentioned  in  our  last  conyersation;  as,  by  perusing 
them  at  your  leisure,  you  ma^,  possibly,  imprint  them  so  on  your  me« 
mory,  as,  on  occasion  to  be  of  some  use  to  you. 

First,  That,  though  the  legs,  arms,  and  head  of  a  human  body, 
bein^  solid  parts,  are  something  heayier  than  fieth  water,  yet  the  trunk, 
particularly  the  upper  part,  from  its  hollowness,  is  so  mudi  lignter  than 
water,  that  the  whole  of  the  body  takpn  together,  is  too  light  to  dnk 
wholly  under  watei*,  but  some  part  will  remain  aboye,  until  the  lungs 
become  filled  with  water :  this  happens  from  drawing  water  into  them, 
instead  of  air,  when  a  person,  in  tne  fright,  attempts  breathing,  whilst 
the  mouth  and  nostrils  are  under  water. 

9dljf,  That  the  lees  and  arms  are  specifically  lighter  than  salt  water, 
and  wUl  be  supported  by  it ;  so  that  a  human  body  would  not  sink  in 
salt  water,  though  the  lunffs  were  filled  as  aboye,  but  from  the  greater 
specific  grayity  of  the  head. 

SdUfj  That,  therefore,  a  person  throwing  himself  on  his  back  in  salt 
water,  and  extending  his  arms,  may  easily  lie  so  as  to  keep  his  mouth 
and  nostrils  free  for  breathing ;  and,  by  a  small  motion  of  his  hands, 
may  prevent  turning,  if  he  should  perceiye  any  tendency  to  it. 

Uhly,  That,  in  fresh  water,  if  a  man  thrown  himself  on  his  back, 
near  the  surface,  he  cannot  long  continue  in  that  situation,  bot  by  a 

{>roper  action  of  his  hands  on  the  water.  If  he  uses  no  such  action,  the 
egs  and  lower  part  of  the  body  will  gradually  sink  tUl  he  comes  into  an 
upright  position,  in  which  he  will  continue  suspended,  the  hollow  of  the 
breast  keeping  the  head  uppermost. 

Sihfy,  But  i(  in  this  erect  position,  the  head  is  kept  upright  aboye 
the  shoulders,  as  when  we  stand  on  the  ground,  the  immersion  will,  by 
the  weight  of  that  part  of  the  head  that  is  out  of  the  water,  reach  aboye 
the  mouth  and  nostrils,  perhaps  a  little  aboye  the  eyes,  so  that  a 
man  cannot  long  remain  suspended  hi  water  with  his  head  in  that 
position. 

6/A/y,  The  body  continuing  susoended  as  before,  and  upright,  if  the 
heud  be  leaned  quite  back,  90  that  tne  face  looks  upwards,  (all  the  back 
part  of  it  being  under  water,  and  its  weight  consequendy  in  a  great 
measure  sup^rted  by  it,^  the  face  will  remain  aboye  water  quite  free  for 
breathing,  will  rise  an  inch  higher  eyery  inspiration,  and  will  sink  as  much 
eyery  expiration,  but  neyer  so  low  as  that  the  water  may  come^oyer 
the  mouth. 

7/Aly,  If,  therefore,  a  person  unacquainted  with  swimming,  and  fall- 
ing  accidentally  into  the  water,  could  tiaye  presence  of  mind  sufiScient 
to  ayoid  struggling  and  plunging,  and  to  let  the  body  take  this  natural 
position,  he  might  continue  long  safe  from  drowning,  till  perhaps  help 
would  come.  For,  as  to  the  cloaths,  their  additional  weight  while  im- 
mersed is  yery  inconsiderable,  the  water  supporting  it ;  though,  when 
he  comes  out  of  the  water,  he  would  find  them  very  heayy  indeed.  But, 
as  I  said  before,  I  would  not  adyise  you,  or  any  one,  to  depend  on 
having  this  presence  of  mind  on  such  an  occasion,  but  learn  ^nirly  to 
swim,  as  I  wish  all  men  were  Uught  to  do  m  their  youth ;  they  would. 
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on  many  oocuirenoes»  be  Ibe  nfer  Ibr  having  that  skiil ;  and  on'  many 
more  be  the  happier,  aa  freer  from  painful  apprehenabus  of  danger ;  to 
My  nothing  of  the  enjoyment  in  so  delightful  and  wholesome  an  exerdae. 
Soldiers  particularly  should,  methinks,  all  be  taught  to  swim  ;  it  might 
be  of  frequent  use,  either  in  surprising  an  enemy,  or  in  Barring  themaelres. 
And,  if  I  had  boys  now  to  educate,  I  should  prefer  those  schools  (other 
thhigs  being  equal)  where  an  opportunity  was  afforded  fn-  the  attainment 
of  this  highly  useful,  and  delightful  exercise.— I  am,  Ac. 

B.  IF'banslin, 

Account  of  Daniel's  Lifb  PnEsxavxR. 

The  body  of  the  machine,  which  is  double  throughout,  is  made  of 
pliable  water-proof  leather ;  large  enough  to  encircle  the  body  of  the 
wearer^  whose  head  is  to  pass  between  two  fixed  straps,  whkh  rest 
upon  the  shoulder.  The  arms  of  the  wearer  pass  through  the  spaoea  on 
the  outside  of  the  straps ;  one  on  each  side,  admitting  the  macoine  un<» 
der  them  to  encircle  the  body  like  a  large  hollow  belt.  The  strap  on  the 
lower  part  of  the  machine  is  attached  to  tlie  back  of  it,  and  by  passing 
betwixt  the  thighs  of  the  wearer,  and  buckling,  holds  the  machine  Buf<« 
ficiently  firm  to  the  body,  without  too  much  pressure  under  the  amuL 
The  machine  being  thus  fixed,  is  inflated  with  air  by  the  bearer  blowing 
from  his  lungs,  urough  a  cock,  a  sufficient  quantity  of  aur  to  611  the 
machine,  which  air  is  retained  by  turning  the  stop-cock.  The  machine, 
when  filled  with  air,  wiU  displace  a  sufficient  quantity  of  water  to  pre- 
rent  four  persons  from  sinking  luider  water. 

DCCLX. 
To  FIND  THI  SpKCIPIC  GttAYITT  OF  A  FLUID  OR  OF  A  SoLID. 

On  one  arm  of  a  balance  suspend  a  globe  of  lead  by  ft 
^ne  thread ;  and  to  the  other  fasten  an  equal  weight,  which 
may  Just  balance  it  in  the  open  air.  Immerse  the  globe  in 
the  fluid,  and  observe  what  weight  balances  it  then,  and  con* 
sequently  what  weight  is  lost,  which  is  proportional  to  the  spe- 
cinc  gravity  as  above.  And  thus,  the  proportion  of  the  specific 
gravity  of  one  fluid  to  another  is  determined  by  immersing 
the  ^lobe  successively  in  all  the  fluids,  and  observing  the 
weights  lost  in  each,  which  will  be  the  proportionB  of  the 
specific  gravities  of  the  fluids  sought 

Observation,  This  same  operation  determines  also  the  specific  gravity 
of  the  solid  immersed,  whether  it  is  a  globe,  or  of  any  other  shape  or 
bulk,  supposing  that  of  the  fluid  known.  For  the  specific  gravity  of  the 
fluid  is  to  that  of  the  solid,  as  the  weight  lost  is  to  the  whole  weight. 

DCCLXI. 

To  FiMD  THE  Specific  Geavity  of  a  Solid  that  is 
Lighter  than  the  Fluid  in  which  it  is  immersed. 
Annex  to  the  lighter  body  another  that  is  much  heavier 
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ttch  iBe  ftmif  so  tbtt  the  compound  mass  may  sink  in  the 
fluid.  Weigh  the  heavier  boay  imd  the  compound  mass 
separately,  both  in  water  and  out  of  it ;  then  find  how  much 
each  loses  in  water,  by  subtracting  its  weight  in  water  from 
ita  ireiKht  in  air;  and  subtract  the  less  ot  these  remAinden 
6om  me  greater. 

Then,  As  this  last  remainder 

Is  to  the  wei^t  of  the  light  bodr  in  «r. 

So  is  the  specific  gravity  of  the  fluid 

To  the  speciflc  gravity  of  that  body. 

Ottervatums.  The  oinect  of  the  hydrostatksl  balance  ia  to  aioer 
tiiii  the  specific  gravity  oi  muieralay  &a  wtthout  calcuJatioo.  It  ia  a 
ooBitiion  atedyera,  the  shorter  arm  of  which  i»  uDdivided,  while  the 
looger  arm  has  engraven  on  it  a  scale ;  every  division  of  which,  reckoif* 
ittt*  from  the  extreniitv  of  tlie  ated-yard,  is  marked  with  a  number 
wSieh  is  tlie  quotient  of  the  length  of  the  whole  scale,  divided  by  tike 
distanee  of  the  diviskm  from  the  end.  Thut,  2  is  placed  at  half  the 
kngtfa,  a  at  one-third  of  the  length,  and  ao  on,  up  to  the  specific  ^n* 
vity  of  platinum.  When  the  instrument  ia  used,  any  convenient  weighs 
is  suspended  by  a  hook  firom  the  notch  at  the  end  of  the  lon^r  arm. 
Hie  mineral  is  then  hung  at  the  other  end  by  a  horse-hair,  until  it  is  in 
equilibrio  with  the  weight  It  is  then  immersed  in  water,  without 
caanginff  its  place  on  tte  ateel-yard,  and  an  equilibrium  is  obtained, 
a  seoona  time,  by  shifting  the  wei^t;  and  when  this  is  obtained,  the 
hook  of  the  w^ht  will  point  out  the  specific  gravity  on  the  scale. 

Guyum's  mvimeter  is  eiecuted  in  glass,  and.  is  of  a  cyHndric  form, 
biiog  thai  wnidi  requires  the  smallest  quantity  of  fluid,  and  b  on.  that 
account preferaUe,  except  so  far  as  it  is  necessary  to  deviate  for  tiie  se- 
curity or  a  vertical  position.  It  carries  two  basins ;  one  of  them  supe- 
rior, at  the  extremity  of  a  thm  stem ;  towards  the  middle  of  which  the 
fttad  paint  of  immendon  ia  marked.  The  other,  or  lower  basin,  ter« 
BBfaiatea  In  a  point;  it  contains  the  balls,  and  is  attached  to  (he  cvlinder 
by  two  brandies.  The  moveable  suspension  b^  means  of  a  hook  has  the 
inconvenience  of  shortening  the  lever  which  is  to  secure  the  vertical 
position. 

Hie  cyHnd^  is  99  millimetres  (0.71  inch^  in  diameter ;  and  91  centi- 
wsties  (S..a5  inchea)  in  lewth.  It  carries  m  the  upper  basin  an  addi- 
tiooal  constant  weight  of  me  grammes  (1 16  grains.)  These  dimensions 
ttight  be  increased  so  as  to  render  it  capable  of  receiving  a  much  more 
considenible  welffht ;  Init  this  is  unnecessary.  M.  Guyton  has  added  a 
niece  which  he  cdla  the  plongeur,  because  in  fact  it  is  placed  in  the  lower 
barin  when  uaed,  and  is  consequently  entirely  immersed  in  the  fluid. 
It  is  a  bulb  oi  glass  loaded  with  a  suflSdent  quantity  of  mercury,  in 
Older  that  its  total  weight  may  be  equal  to  the  constant  additional  weight 
added  to  the  weight  of  the  volume  of  water  displaced  by  this  piece.  It 
will  be  readily  understood  that  the  weight  being  determined  at  the  same 
temperature  at  which  the  instrument  was  originally  adjusted,  it  will 
sink  to  the  same  mark  on  the  stem,  whether  it  Is  loaded  with  a  constant 
additional  weight  in  the  upper  bajon,  or  whether  the  cflfeet  of  this  we^^ 
be  produced  by  the  additional  piece  m  the  lower  dish. 
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This  instrument  may  be  readily  oonetmcted  by  any  wbikmao  iii  j^aatft 
The  additional  piece  for  the  lower  barin  will  require  some  attenuon  to 
make  it  perfectly  agree  with  the  constant  upper  weight,  as  to  the  im- 
mersion of  the  instrument  But  this  ol^ject  mar,  by  careful  acfiust-' 
ment,  be  ascertained  with  the  utmost  certainty  and  accuracy.  The  bulb 
or  glass,  is  for  this  purpose,  drawn  ovt  to  a  fine  point :  a  suffideut  qua»- 
tity  of  mercury  is  thai  introduced  to  smk  it,  and  the  aperture  is  cioaed 
with  a  little  piece  of  wax.  The  bulb  b&ng  then  nlaced  m  the  lower  ba- 
sin of  the  instrument,  tlie  upper  basin  is  to  be  loaded  until  the  mark 
on  the  stem  becomes  accurately  coincident  with  the  surfiice  of  the 
water.  The  sum  of  the  weights  added  above  is  predsdy  equal  to  tiiat 
of  the  quantity  of  mercury  necessary  to  be  added  to  that  in  the  glaaa 
bulb ;  which  done,  nothing  more  is  needed  than  to  seal  the  point  bj 
fusion,  taking  care  not  to  change  its  bulk. 

The  whole  is  rendered  portable  by  means  of  a  caae,  in  which  all  the 
delicate  parts  are  secured  from  pressure,  and  the  heavier  parte  sup-i 
ported  in  such  a  manner  as  to  resist  the  excess  of  motion  th^  are  capa- 
ble of  acquiring  by  virtue  of  their  mass.  This  last  circumstance  ia 
frecjuently  overlooked  by  sudi  workmen  as  are  employed  in  the  package 
of  instrunnents ;  whence  it  necessarily  follows,  that  soniie  strain  or  frac- 
ture must  be  produced  when  matters  of  very  unequal  deniitj  ace  exs» 
posed  to  receive  a  common  impulse. 

BCCLXII. 
To  FIND  THE  SpSCIFIC  GrAYITY  OF  ANT  SoLXa  BY  THE.! 

Gravimeter. 

From  the  weight  in  the  upper  dish,  wheo  the  instrument 
is  properly  immersed  in  the  unknown  fluid,  take  the  weight 
which  is  placed  with  the  body  in  the  same  scale,  at  the  Iikcf 
adjustment.  The  remainder  is  the  absolute  weight  of  the 
sofid.  Multiply  this  by  the  spedfic  gravity  of  the  fluid,  and 
reserve  the  proouct.  From  the  additionalVeight,  when  thti 
body  is  placed  in  the  lower  ba^n,  take  the  weight  when  it 
was  placed  in  the  upper.  The  remainder  will  oe  the  loss 
of  weight  by  immersion.  Divide  the  reserved  product  by 
the  loss  of  immersion,  and  the  Quotient  will  be  the  spedfic 
gravity  of  the  solid,  with  regara  to  distilled  water^  at  the 
standard  temperature  and  pressure. 

DCCLXIII. 

To  FiKD  THE  Specific  Gravity  of  a  Fluid  by  the 

Gravimeter. 

To  the  weiffht  of  the  Gravimeter  add  the  weight  required 
in  the  upper  basin  to  sink  it  in  tlie  unknown  fluid.  Again* 
to  the  weight  of  the  Gravimeter  add  the  weight  required  in 
the  same  manner  to  sink  it  in  distilled  water.     Ihvide  the 
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first  mim  by  the  latter,  aod  the  quotient  will  be  the  specifio 
gravity  of  the  fluid  in  question. 

The  specific  gravities  of  bodies,  of  equal  wei^t,  are 
reciprocally  proportional  to  the  quantities  of  weight  lost  in 
tlie  same  fluid.  And  hence  is  found  the  ratio  of  me  specific 
gravities  of  solids,  by  weighing  in  the  same  fluids,  masses 
that  weigh  equally  in  air,  and  noting  the  weights  lost  by 
each.  T'^^  specinc  gravities  of  many  kinds  of  bodies,  both 
aolid  and  fluid,  have  been  determined  by  various  authors. 
It  will  be  sufficient  here  to  give  those  that  have  been  deter- 
mined with  the  greatest  certainty.  The  numbers  in  this 
table  express  the  number  of  avoirdupoise  ounces  in  a  cubic 
/bot  of  ^ach.boc^y  that  of  common  water  being  just  1000 
ounces,  x)r  62^  lbs. 

#  • 

TABLE  OF  THE  SPECIFIC  GRAVITIES  OF  DIFFERENT 

BODIES. 


Antiinony,  cruHa     » 

-  glass  of 

■  molteo    - 

Arsenic,  glass  of,  natural 

— — : molten 

— —  native  orpiment 
KMOUth,  -molten     - 

native 
— — — —  ore  oif  in  plumes 
Brass,  cast,  not  hammered 

-  ditto,  wire-drawn 
'         cast,  common 
Cobalt,  molten 

— : blue  glass  of, 

Copper,  not  hammered    - 
►;  •—  the    same    wire- 
drawn     .       ^        . 
— —  ore  of  soft  copper, 
•    or  natural  verdigrease 
Gold,  pufie,  of  84  carats, 
melted,  but  not  ham- 
mered   .  - 

the^ame  hammered 

— r-  Pisrisian  standard,  S8 

cants,  not  hammered 

■       the. same  hammered 

—  guinea  of  Geo.  II. 

guinea  of  Geo.  Ill, 

— —  Spanish  gold  com 

' Holland  ducats 


Metals. 

4.064    Gold,  trinket  standard,  20 

4M6           carats,  not  hammered  16.709 

6.702    — —  the  same  hammered  16.776 

3.604    Iron,  cast                 -       -  7.207 

6.763    bar,  either  hardened 

6.462           ornot    .  -        -        -  7.788 

9.823  Steel,  ndther  tempered  nor 

a020            hardened          *        -  7M8 
4.371    —^-'hardened,    but   not 

8.396        V  tempered          -       -  7.840 
8.644    ——tempered  and  har- 

7.824  dened       .        -        •  7.818 

7.812    ditto,  not  hardened  7.816 

2.441     Iron,  ore  prismatic          -  7.36C 

7.788    ditto,  specular        -  6.219 

ditto,  lenticular;  .    -  A.013 

8.878    Lead,  molten         -^        -  11.362 

— —  ore  of,  cubic    v      -  7.687 

a672    ditto,  homed      *  .-  6.072 

ore  of  black  lead     •»  6.746 

ditto,  white  lead     -  4.069 

19.268    ditto,  vitreous        -  6.668 

19.362    ditto,  red  lead        -  a037 

ditto,  satumite       -  6^925 

17.486    Manganese,  striated        -  4.766 

17.689    metallic        -  6.860 

17.160    Molybdena     -        .       -  4.738 
17.629    Mercurj,  solid,  or  eon* 

17.666           gealed              -        .  16j632 

19.362                   fluent      -       •  13.668 

D  D 


#t 


ifpi^Jtic  dAAtltT. 


-  precipitate   per 

•e    ^       r       -       • 

■  ■  precipitate^  red 

.1 brdwii  ciukiabitf 

^- 1  ■  »eddfatrtbar    - 

Nickel,  midlteii        ^ 

-^  ore  off  cliikd  kttp- 

fernickel  of  Saxe      •• 

kupfemiciel  of  fi6> 


ji  1. 


h^fniti 

■mri  ■■<■  purified^  net  btttt^ 
mered      -       -       - 
pureed,  hammer- 


ed 


ditto,  ¥rire-drawn 
ditto,  rolled 


tMO 
10.871 

vomB 

7.807 
6.648 

19.500 

21.042 
22.069 


Silver,  Tirgin,  12  deniere,  • 

fine,  not  hammered       10.744 


Sihreir,  ditl*»  tuuMttend 
Parip  Mandard 
ahilliog  of  Geo.  II. 
•hilling  of  Geo.  ill 
French  coin 

Tb,  pure  Comisb,  melted, 
and  ndt  harchened 

the  same  hardened 

of  Malacca,  not  har- 
dened 

•^-^^  the  iiaihe  hariMied 

'^' «  ■  ofB  0^  red     * 

^— —  ore  •£  Uack 

-«— -  ore  o^  white 

Tiii^teo 

ItVanhim         * 

Wolfram 

Zinc,  molten 


pRKCl«Vf  StMnss. 


'f  if  ■■ 


j_^ 


Beryl^  or  atpiiHnarine,  ori- 

MUl  -  -  8.649 

o^^-^^  ditt»,  MWtaeitai    «^  2^723 

ehlTtolite,  pf  the  jeweUers  2.788 

— — — ^0fftt«ta         -  2.692 
^fffkd,  pure  rock  of  Ma- 

dagiABfir  2.8G8 

of  Brazil     -        -  2.663 

EuropMHi  2«666 

roie<coloured      *  2,670 

yea»W  -  2.664 

Tiolet,  or  amethyst  2.654 

white  ttneth|«l  -  2.661 

Carthagaiian  2/197 

bfausk  ^  2;664 

tkHAood,  white  oiigntal  3^681 
'^''T  t.T,  roee-coh)ured  oii- 

ental      ^        *        -  3^631 

'  "■  "    orange  dkto  3.666 

t'*"  '■     men  dHt6  -  3.624 

>    Mi.    blueflttto    -       -  a.636 

MiA-"^  Brazilim     -  a.4H 

*Aau-**— yellow  -  3.519 

Ul^aIdt>fPera     ^        ^  2.775 

mhlet  of  BohMlia  •  4.149 

■    'Toi    of  Syria       -  4.066 

dodecaedral  -       -  4.<)6d 

7olahu»>  24  fteee  2.468 

'  4.000 


it!     I 


tMi 


itk 


QMm 


H3N^^hith«  common 
J«^^  of  Ceylon 
Quartz,  ciystallized 
"*«  f    in  ws  tnoBS  • 

■'»>  '     brown  errstaHilRNt 
— ''-»— frairlle    '    - 

•"■      fat,  or  greasy 
Ruby,  orhmial 

spilieU 

ballaa  »       ^ 

Brazilian     • 
9afif|ihure,  oriental 

-^^^-^ ^tto  wMte 

■  11  >      'ofPayt 

^  BraziUan 

Sjpmc,  white  sparkDng 

reddltlo         - 

*' '  *  ■  green  uitM      *       * 

Uue^parkli^        V 

— —  green  andlt^itediHo 
^*-'-  ^transparent  ditto 
^-'^  adamantine 
Topaz,  oHental 

•  piftSKMi  dkto 
Brazilian 

>  of  Saxe 

•  white  ditta 


iai76 

loiooo 

10.534 
10;40B 

7.291 
7.299 

7ite 

t.807 
(k935 
6.901 
6.008 
6.066 
6.440 
7.119 
7.191 


8j687 

4.4H^ 
2^665 
2jM7 
2;647 
2L64e 

zSmfno 
4.289 
8.760 


3.531 


3^991 

4.077 

3.131 

S.596 

2;438 

2.704 

8.688 

8.105 

t.664 

3:873 

4.tlll 

4.061 

3J536 

3.564 


4.TKP[> 
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fiiucievs  Stoubs. 


Jg«te,  orknUil 
onyx 

specklta 


m^^^ 


mmm 


Stained 


GhalcedoDy^  CMnnon 

■      timupsMUt 

teined         - 

-—reddish 
-«*-<' Uiietsli 


mimmfm- 


mmm^m 


•WW 


onyx 


CSomdian,  ptk 
— —  speokW 
veined 
onyx 
sUJactitf 
simple 


51.600 
3.038 
2j636 
2.d07 

Mm 

2.632 
2.616 
2.664 
2,606 
^.665 
2.601 
2.616 
3.630 
2^12 
2.623 


Jaiper^  riolet 
cloudy 


<M  1 .11     onyx         p        • 

■t led  and  yeHow    '• 

•*»-»—-  bloodf 

Onyx 

Opal 

PteBTl,  Tirgin,  orimlit      * 

Mitle,  onyx 

of  Rennes  * 

English       p 
veined        •>       *- 
stained 


27J^ 
2.600 

2.7fiP 
2.60^ 
2.370 
3^114 
3.6M 
2Lfl6« 
iLfi64 
2.600 
3«fii3 


»%■» 


«IXPM»IP 


Comnduin 

Fttnt,  white 

«-^  black 

••—  voned 

-« —  Eayptian 

Jade,  whUe 

'  ■      gwcn 

— —  olive 

JRnper,  dear  gnm 

'  '  ■       brownish  gMNO 

■■■  '■      red 

brown        *- 

-■■  '■       yeUow 

Vasioos 

JUMUter,  oriental  white 
■     ditto  seoDj-trans- 
parent 
— — yeHow 

stained  browp 
—  —  veined 

of  Piedmont 

ofMalU 
■  Spanish  «fltoe 
ofValeada 

of  Malaga 


2.643 

^4W0 

2.^04 

2^662 
3612 
2.6QS 
3.060 
3.066 
3M3 
3.630 
3.601 
3.661 
^601 
3^10 


BrasJum 

BaniDnyx^  pure 
-palo 
«-  speckled 
«  veined 
^aiifx    - 
-blackish 


nil  .■! 
*^t    I* 


#*^NW»" 


3.606 
3405 


Sdiorl,    blank    immolic 

hexaedral 
■^»  I      octaedral 

■  ■  ■      toiiraia]«i!#fl2flf  km 
«■>        antique  hMillM 
»**-^— Braalian 
'III      crucifonn 
fkjow,  paving 
•«^—  cutler  s 


3jn3 

3.166 


^^»" 


grind 


Ahnniua 

Amber,   yellow  tnmqiw* 

rent 
jMBbenrns 
indandittSy  teg 
^— ihort 


St-ombSj  Raatm^  &C. 

3.790  «i^bestos,  ripe 

starry 

3.789  ^arytes 

3.600  B^!Bltes     from     (Giant/ 
3.744  Causeway 

3.601  Bftrnnen,  of  Judea 
2.603  Brick       - 
3jQB0  Cb^k^  Spanish 
3.T13  — -  coarse  QriimM 

3.638  British         . 

3.876  Tlunr  spar 

3'000  Gypsum,  opaque 

— — ^  8^i.tr9iisp«- 

1.078  rent 

.036   fine  ditto 

4)00   ^ibomboidafl 

3.313  ditto  10  fltees 


3.446 
3411 
3.104 


3^578 
3.073 
4.300 

3.«M 
1.W 
^QOO 
3.7P0 
3.727 
3.784 
J3.100 
2.198 

&306 
5W74 
3.311 
3.313 
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Gypsum,  cuneiform  crys 

tallized 
Glaw,  gteeii 

wliite  " 

bottle 

Leith  crystal 

flQid 
Granite,-red  Egyptian 

ofBalbeck 
Hone,  white  razor 
Lapis  nephriticus 

lazuli 

hcmadtet^ 

calaminaris 

Judaicas 

manati 
lAme,  pure 
Limeslone 

■  white  flour 
*  green 

Magnesia 

Marble,  green  Gampanian 
red 
■  white  Carrara    * 
■-white  Pa^rian 

— —  Pyrenean 

•  h]a€k  Biscayan 

•  ■     ■  Dtocatelle 

•  ■  Caslilian 
— -'Valencian 

■  white-Grenadaii 

■  •     ■  ■    Siennien 

'     --Roman- violet     - 

.  African 

—  violet  Italian 

1   ■  -  Norwegian 

■  '    '    ■  Siberian 
— -  green  Egyptian 

■  Swiss 
-French^ 
Obsidian  stone 
Peat,  hard 
Ponderous  spar" 
Porcelain,  Seyi^ 
■  '    .  Umoges 

'    China 
Porphyiy,  red  '    - 

; —  green 

■  red,  from  Dau- 


phihy 


dova 


red,  from  Cor- 


d.300 

3.642 

2.803 

3.733 

3.160 

3.329 

3.664 

3.600 

3.876 

3.804 

3.064 

4.360 

6J000 

3.600 

3.370 

3.300 

3.170 

3.166 

3.183 

3.300 

3.743 

3.734 

^.717 

2.838 

2.736 

2.605 

2.660 

2.700 

2.710 

2  705 

2.678 

2.766 

2.708 

2.868 

3.738 

2.718 

2.668 

2.714 

2.640 

2.348 

1.320 

4.474 

2.146 

2.341 

2.385 

2.765 

3.676 

2.793 

3.764 


Porphyry  green,  from  ditto 

Pyrites,  coppery 

— —  feruginous  cubic 

■  ditto  round 

ditto  of  St.  Do- 
mingo 

Serpentine,  opaque,  green 
Italian 

— ^- ditto,  veined 


black  and  olive 
■    ditto,  red 


and 


black 


—  semi-tnmspa* 
rent  grained  -  • 
■           ditto,  fibrous 
ditto,  from 


Dauphiny 
Silex       .  . 

Slate,  common 
new 

black  stone 
fresh  polished 
Stalactite,  transparent  ^   - 

■    opaqne 
Stone,  pumice 
— — .—  prismatic  basaltes 
— —  touch      -     -     .    - 
— -^-  Siberian  blue 

oriental  ditto 

■'■■  ■■     common 

Bristol   - 

Burford 

Portland 

rag 

rotten 

hard  paving 

mill 

clicard,  frpmBracbet 

ditto,  from  Ouchain 

Notre  Dame 

St  Maur 

St.  Cloud 

Strontian 
Sulphur,  native 
"  molten 

Talc,  of  Muscovy 

black  crayon 

— ^  ditto  Gmnan 

—  vellow       .   - 

—  black 
— —  white 

Zircon  -        -    _   . 


2.728 
4.964 
3.900 
4.101 

3.440 

2.430 

2.694 

2.637 

2.686 
3.000 

3aoo 

2.600 
2.673 
3.864 
2.186 
3.766 
2.334 
2.478 
.916 
2.722 
2.446 
2.045 
2.7^1 
2.620 
2.610 
2.049 
2.496 
2.470 
\Ml 
2.460 
2.600 
2.367 
2.374 
2.378 
2.034 
2.201 
3.700 
2.033 
1.091 
3.792 
^089 
2.246 
2.666 
2.800 
3.704 
4.300 
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LiQUOBS,  OlLIy  &C. 


AxAi,  •ulphuric  •  1-841 
— •  ditto,  highly  concen* 

trated           -  •  2.136 

'  ■  ■  nitric  -  -  1.271 
■         ditto,  highiy  oonoett- 

trated          -  IMO 

—  muriatic  -  1.104 

red  acetous  -  1.036 

white  aoelous  -  1.014 

^iistiUed  ditto  -  1.010 

fluoric            -  .  IJMM) 

—  acetic  -  1.003 

—  phosphoric  -  1.668 

—  lonnic 
Alcohol^  commercial 

highly  rectified 

Alcohol,  mixed  with  water^ 

15-l6ths  alcohol    . 

Ii-I6tha  ditto  - 

lS.|6th8  ditto  - 

13.16ths  ditto  -  .806 

lM6th8  ditto  -  .004 

10-16ths  ditto  -  .020 

0-16th8  ditto  -  .032 

8-16tha  ditto  -  iM3 

7«18ths  ditto  -  .052 

6.16tha  ditto  -  .060 

a-t6th8  ditto  •  JM7 

4-16th8  ditto  -  .073 

3-16th8  ditto  .  .070 

3-16ths  ditto  -  .085 

l.i6th  ditto  -  .007 

Ammonia,  liquid  -  .807 

Beer,  pale            >  -  1.024 

■  brown  -  1.038 

Cyde^         -           -  -  1.018 

£«her,  sulphuric  .730 

Ditric  .000 


Ether,  muriatic 

^       acetic 
Milk,  woman's 


COWf 


.837 
.830 

.863 
.887 


ewes  • 

goat^ 
mare's 

cow's  clarified 
Naphtha,  Persian 

ditto  distilied 
from  Goals  in  London- 
Oil,  essential  of  turpentine 

—  ditto,  of  larender 

—  ditto,  of  cloves        * 
-"—  ditto,  of  cinnamon 

—  of  olives 

of  sweet  alihonds 

of  fill)ert« 

— •  linseed 

—  of  walnuts 
of  whale 

ofhempaeed  % 

of  poppies 

rai 


Spirit  of  wine.    See  Alcohol. 
Turpentine,  liquid 
Urine,  human 
Water,  rain 

distilled 

sea  (average) 

of  Ikad  S^a 

Wine,  Burffmidy 

Bordeaux 

— ^-  Madeira 
Port 


Canary 


*73Q 
•  .800 
1.020 
1.033 
1036 
\Ml 
1.036 
1.034 
1.010 

.753 

.^7  . 
.870. 
.8d4> 
1.0S6 
1.044 
.016 
.017  * 
.016 
.040 
.023 
.023 
•096 
.024 

.019 

> 

.001 

1.011 

1.000 

1.000 

1.026 

1.240 

.002 

.094 

.038 

.007 

1.033 


Rasurs,  Gums,  and  Animal  Substancbs,  &c. 


Aloes,  socotrine 

hepatic 
Assafoetida 
Bees'-wax,  yellow 
— —  while 
Bone  of  an  ox 
Butter 
Calculus,  human 

— —  ditto    * 

ditto 


1.380  Camphor  .MO 

1.360  Copal,  opaque         •  1.140 

1.326  — ^ — .  Madagascar  -  1.060 

.965  — Chinese        -  t.068 

.060  Crassamentum,  of  the  hu- 

1.666               .man  blood    .  -    .  1.126 

.042  Dragon's  blood  -  1  205 

1.700  Elerai           -         -  -  l.6l8 

1.240  Pat.  beef         -        -  -  .923 

1 .434  hog's            -  .  JB37 


m 


nndnc  QUArnr. 


Fatf  mutton 

Qalbanuin 

Gtonboge       ^    -  - 

GuBiy  'aramooiM 

Arabic  *       •• 

euphoiUa 

•eraphic  * 

tragacanth 

bddlhim 

icammony  oiQmfxw^ 

ditto-of  Aleppa 
Ounpowder,  fham 

Hjnaldotehiap 

HMMJ 


Attn 

Apple-tree 

Aab>  the  trunk 

Bay-tree 

Beech 

Bes^iPrench 

—•^  Dutch 
•^^—  Brazilian  sed 
Campecb^  wood 
Cedar,  wild 

Palestine 
I         Indian 

American 
Citron 
Cocoa-wood 
Ckerry-tree 
Cork 

Cirpressy  Spanish 
EflODj,  American 
— —  Indian 
Elder-tree 
Elm,  trunk  of 
Filbertrtree 
For,  male 
-••fonale 
Haael 
JaMBin,  Spanish 


.034  Indigo                    -  .700 

.954  iTory          -  -  1.826 

14Ud  Juiot  of  liquorice  -  1.732 

14222  —  of  acacia        "  lJil5 

1.207  Labdanum  -  1.186 

1.462  Lai^           -         -  -  JM8 

1.124  Mastic  -  1.074 

1J201  Myith  -  1.800 

1.316  Onlunl           -  •  1.306 

1.372  Phosphorus           -  -  1.714 

1.274  S*u«  of  human  bload  -  1.030 

IS»  Sponwoeti  .043 

.032  SttMJl  •  1.110 

.836  TattOif  .042 

1.740  TttvaJaponica  -  1.300 

1.400  Waac,  shoemakcr'a  .307 

Woods. 

.800  Juniper-tree  -  MS 

*703  Lemoii-tree          -  •  .703 

.846  LigBum-vitie        -  -  1.333 

.822  Lioden-tree             -  -  .604 

.862  Logwood.    See  Oampecbf. 

.012  Mastich-tree        -  -  .840 

1.328  Mahogany           -  -  1.063 

1.031  Maple          .        -  -  .760 

.013  Medlar              -  -  .044 

.596  Mulberry,  Spaniih  -  .807 

4513  Oak^  heart  o^  40  yean 

1.316           old               -  -  1.170 

^1  Dry  oak          -  -  J9a& 

.726  OV«re-tree            *  -  .027 

1.040  Orange-tree           -  -  .706 

.716  Pear-tree             -  -  .061 

.240  Pomegranate-tree  1.364 

.644  Poplar           •         -  -  .383 

.331  ,  white,  Spanish  .620 

1.209  Plum-tree            -  -  .786 

.606  Quince-tree  -  .705 

.671  Sassafras  -  .482 

.600  Vine         -  -  1.327 

.650  Walnut        -       -  -  .671 

.400  Wiitow  *  M6 

•600  Taw,  Dutch  ^  ,780 

,779 .  -....M.  Spanish        -  •  .007 


Oasb^ 

AtfilOlphericalr(beiQg)       1.0000    Fluo-silicic  acid  gas  -    3.6736 

Viq^Our  of  hjdriodio  ether    6^740    Vapour  of  sulpburet  of 

~             odofturpentme    6.0130           carbon           -  .    2.6447 


^drioAcaddgas  -    4.4430 


sulphuric  ether    2-6860 
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Chlorine       -  -  2.47Q0  Nitiousgai  ^  -  1.0366 

Fluo-boricgat  •  2.3709  Olefiantgas  -  03794 

Vapour  of  aiwriatie  ettcr  9i3HN>  AxoU,  or  nitMgtn  gat  -  0.960  L 

Sulphunwifl  acid  gai        «  5^19^  Qxid^  of  Carbon  -  0.9569 

Cranogen  -  -  1.8064  Hjdro-cyaiiic  Tapour  -  0.9476 

vapour  pf absolute  picobo)  1.6188  FJKNiphiiiettfd  hjldrpgao  0.0700 

Nitxoua  oxid«        -         -  l*d904  S^m  of  Water       -  .  0,623^ 

Carbonic  aoid        -         -  ^.6196  Ammoniacal  gas  .  0'^7 

Muriatic  acid  gas       '      -  1.2474  Carburetted  hydrogen  -  O.addO 

Sulphuretted  hydrogen    -  1.1012  Araeniated  hydrogen  -  0.0^ 

Oxygen  gaa  *  -  l.l6pe  Hydrqgengaa        •  .  o.09att 

In  this  table  the  weights  and  specific  grarities  of  the  principal  gases 
are  giren,  as  they  correspond  to  a  state  of  the  barometer  and  thermo- 
meter which  may  be  chosen  for  a  medium.  The  specific  mTity  of  any 
one  gas  to  that  of  aaolh^,  will  not  conform  to  exactly  ue  same  ratio, 
tmder  different  de^es  of  heat  and  otlier  pressures  of  the  atmosphere ; 
because  the  Tarioua  expansions  by  no  means  follow  d^  same  law. 
Thfse  numbers  b^in^  th|t  weight  of  a  cubic  foot,  or  1788  cubic  inclies, 
Muth  of  the  (Mxlies,  m  avoirdupois  ounces :  by  proportion,  the  quantitir 
other  w^ht,  or  the  freight  of  any  olher  qiuintity,  may  be  read^y 


ofeaeh 
in  any 


For  exaqfipk.  Qaqylre^  the  oon^te  of  an  Ivrfgular  blty^  of  miaiftttw, 
which  weighs  1  cwL  or  112  lb.  or  1792  ounces.  Here,  49  8600 :  17d^  : : 
1T28 :  1228}  cubic  mches  the  contents. 

Ex.  2.    To  find  the  weight  of  a  blod^  of  granite,  whose  length  is  63 
feet,  and  breadth  and  thickness,  each  12  feet ;   being  the  dimensions  of 
one  of  tbe  vtones  of  gsanita  in  the  vails  of  Bidb^.    Here  63  x  12  x 
11^9072  foet  is  the  content  of  the  stone ;   therefore  as  1 :  9072: 13^00 
09. :  8175906002.  or  863  tons,  18  cwt.  the  weight  of  the  stone. 

To  aaceitahi  the  purity  ef  tin  &e,  pewtereas,  and  other  dealers  la  tin, 

ott^  4  bvd{^  qf  pi^  |in,  fn^^noth^  of  U)e  mixture  o(  tin  i^idka^whicb 

'^9^  wwt  to  fjyimiiMV  '^  ^  ^V^^  mfuld ;  and  the  qiore  tbe  buUet  oif 

Ibf  mixture  exceeds  the  bulle|  of  pure  tin,  in  weighty  tbe  u^e  lead  they 

conchide  It  contams. 

DCCiiXIT. 
P^lfOKIXtATI^N  OF  THE  tp](ClF(C  ^E^YITJ  QX 

If  we  pour  four  Ifepion  of  diffevtnt  qoeeiic  gravities  into  a 
.gleas  wwrn,  the^  unfl  vemam  sepasate  mm}  distinct  ham  eadi 
olber. 

TIhm,  if  we  take  Mcvouvy,  Oil  ef  Tartar,  Aicohd,  and 
Oil  of  Tuipentine^  shake  them  together  is  a  glass,  and  let 
them  settle  ^  few  minutef,  eac(i  w^I  iieturn  to  it^  pn^per 
place ;  viz,  thq  Mercu^  at  the  bpttop),  t^e  Oil  pf  Tarta^i^ 
iie«t,  then  the  Aicohoi,  and  above  ali,  the  Oil  ef  Turpe»« 
tiae. 
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DCCLXV.  ' 
Ice   tt   SfFBCIFlCAIXY   LT&HTEK   THAN    WATER 

Ji  moit  Temperatures. 

Pour  water  of  any  temperature  from  52*,  to  SIS^,  into  a 
bason,  and  place  on*  it  a  flat  piece  of  Ice :  it  will  float  on 
the  surface.  This  shews  the  spedfic  grarity  of  the  Ice  to 
be  less  than  that  of  water  at  any  pmnt  between  these  num- 
bers. This  is  owino^  to  the  expansion  of  Ice  during  cry- 
stallization. 

nccLXTx. 

The  Specific  Gravity  of  Cabbonic  Acid  Gas 

h  greater  than  tliat  of  common  Air, 

Fix  a  lighted  taper  at  the  bottom  of  a  tumbler,  and  pour 
Carbonic  Acid  Gas  from  another  jar  upon  it ;  by  inverting 
the  jar,  as  if  some  other  fluid  was  to  be  poured  from  it.  The 
ffas  will  quickly  find  its  way  to  the  bottom,  and  the  taper  will 
be  extinguished. 

DtCLXVII. 

Pboof  that  AiB  IS  A  Body  fossessing  GBAVi'rY. 

Invert  a  dean  dry  glass  tumbler  orer  a  hand  bason  nearly 
full  of  water,  and  when  the  whole  of  the  rim  is  broujgbt  ex- 
actly parallel  with  the  surface,  plunse  it  perpendicularly 
downwards.  It  may  now  be  observea,  that  the  water  has 
risen  considerably,  in  the  bason :  this  rising  is  owing  to  the 
displacement  by  the  glass  of  a  volume  of  water  equal  to  its 
own  bulk ;  consequently  no  water  can  be  within  the  tumbler. 
For  if  the'iuverteJ  tumbler  were  filled  with  water,  of  course 
no  ^eater  rise  could  be  observed  in  the  bason,  than  what 
would  be  caused  by  the  solid  bulk  of  the  sides  of  the  glass 
which  were  immersed  in  it  I'he  reason,  then,  that  no  wa- 
ter ascends  in  the  glass  is,  that  previous  to  its  immersion,  it 
was  filled  with  air,  which  pressing  upon  the  water  below, 
prevents  its  ascent.  Anotner  proof  tnat' no  water  has  en- 
tered the  glass,  is,  that  the  inside  will  be  found  quite  dry. 

Observation.  This  experiment  may  be  rendered  more  interesting  by 
inverting  the  tumbler  ovier  a  piece  of  cork,  or  wood,  floating  on  the  tuiv 
^fie  of  the  water.  Here,  the  cork,  or  v?ood,  (instead  of  remaining  on 
a  level  with  the  surface  of  the  water  extenial  to  the  glass,)  will  be  seen 
at  the  bottom  of  the  bason.  After  the  experiment  is  over,  the  upper 
surface  o^  the  cork,  or  wood,  will  be  found  quite  dry. 
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THB  DmNO-BILL. 

It  b  upon  this  principle,  that  the  iiiFentior.,  and  uses  of  the  dUhg^ 
bdl  are  founded.  The  dl7ing-bell  is  moat  conveniently  niade  in  form  of  a 
truncated  cone,  the  smaller  base  being  closed,  and  the  larger  open.  It 
b  to  be  poised  with  lead ;  and  so  suspended,  that  the  vessel  maj  sink 
fall  of  air,  with  its  open  basis  downward,  and,  as  nearly  as  may  be,  in 
a  situation  parallel  to  the  horizon,  so  as  to  close  with  the  surface  of  the 
water  all  at  once.  The  diver  sitting  under  this^  sinks  down  with  the  in- 
duded  air  to  the  depth  desired  ;  and  if  the  cavity  of  the  vessel  can  con- 
tain a  tun  of  water,  a  single  man  may  remain  a  full  hour,  without  much 
inconvenience,  at  a  depth  of  five  or  six  fathoms.  But  the  lower  he  goes,  the 
included  air  contracts  itself  according  to  the  weight  of  the  water  which 
compresses  it;  so  that  at  thirty-three  feet  deep  the  bell  becomes  half 
fun  of  water,  the  pressure  of  the  incumbent  water  being  then  equal  to 
that  of  the  atmosntiere :  and  at  all  oth«r  depths,  the  space  occupied  by 
the  compressed  air  in  the  upper  part  of  the  bell,  will  be,  to  the  under 
part  of  its  capacity,  filled  with  water.  This  condensed  atmosphere 
being  taken  in  with  the  breath,  soon  accommodates  itself  to  the  existing 
drcumstances  so  as  to  have  no  ill  effect,  provided  the  bell  is  permitted  to 
descend  slowly.  But  the  greatest  inconvenience  of  thb  engine  is,  that 
the  water  entering  it  contracts  the  bulk  of  air  into  so  small  a  compass, 
that  it  soon  heats,  and  becomes  unfit  for  respiration ;  so  that  there  is  a 
necessity  for  its  being  drawn  up  to  be  recruited ;  add  to  this  the  uncom- 
fortable situation  of  the  diver,  who  must  be  almost  covered  with  water. 

The  sinking  and  raising  of  the  diving-bell,  invented  by  Dr.  Halley, 
dependincr  entirely  on  the  people  at  the  surface  of  the  water,  and  being 
besides  oi  considerable  weight,  so  as  to  occasion  much  labour,  with  a 
risk  ofthe  breaking  of  the  rope  by  which  it  was  to  be  rabed,  to  the  sure 
destruction  of  those  within ;  a  diving-bell  has  been  invented  by  Mr. 
SfMdding,  of  Edinburgh,  to  remedv  these  defects;  and  to  prevent  the  edges 
of  the  machine  from  being  entangled  by  any  rugged  promiaenccti  of  rock. 
His  machine  b  of  wood,  suspended  by  ropes,  and  having  leaden  weights 
appended  to  it ;  by  which  the  mouth  of  the  he\\  is  kept  always  parallel  to 
the  surface  ofthe  water ;  whether  the  machine,  taken  altogether,  be  lighter 
or  heavier  than  an  equal  hulk  of  water.  By  these  weights  alone,  how- 
ever, the  bell  would  not  sink ;  another  is  therefore  added,  which*  can  be 
lowered  or  raised  at  plea.sure,  by  means  of  a  rope  passing  over  a  pulley, 
and  fastened  to  one  of  the  .'ides  of  the  bell.  As  tne.  bell  descends,  this 
weight,  hangs  down  a  considerable  way  below  the  mouth  of  the  bell.  In 
case  the  edge  of  the  bell  is  caught  by  any  obstacle,  the  balance- weight  is 
immediately  lowered  down,  so  ttiat  it  may  rest  upon  the  bottom.  By 
thb  means  the  bell  is  lightened,  so  that  all  danger  of  oversetting  is  re- 
moved :  for  being  lighter,  without  the  balance- weight,  than  an  equal 
bulk  of  water;  it  is  evident  that  the  bell  will  rise  as  far  as  the  length  of 
the  rope  afiSxed  to  the  balance-weight.  This,  therefore,  serves  as  a  kind  of 
anchor  to  keep  the  bell  at  any  particular  depth  which  the  divers  may 
think  necessary ;  or,  by  pulling  it  quHe  up,'  the  descent  may  be  continu- 
ed to  the  very  biottom. 

B^  another  very  ingenious  contrivance,  Mr.  Spalding  has  rendered  it 
possible  for  the  divers  to  false  the  bell,  with  all  the  weight  appending 
to  it,  even  to  the  surface  of  the  water,  or  to  stop  it  at  any  particular 
depth,  as  they  thuk  proper ;  and  ^us  they  would  still  be  saft*,  even 
though  the  rope  designed  for  puUiog  up  the  bell  should  be  broken. 
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For  tUf  puipote  tlie  bdl  li  dMdU  into  tiro  caTitiet,  both  mide  w 
tidbl  ai  posMple.  Just  abov^  the  feoond  bottom  i^rr  f fwl  alits  in  t|ie 
•Km  of  the  beU;  through  which  tho  water,  eotering  a^  the  bell  d^a- 
(^ndf,  difplaoes  the  air  origbiaUy  contamod  in  its  cavity,  which  flies 
QMt  at  the  upper  orifice  of  a  cock  expresalj  fitted  for  tliat  purpose*  When 
this  is  done*  the  cUrera  turn  the  handle  which  stops  the  cock ;  so  that  if 
IIP7  more  air  were  to  get  into  the  cavitYy  it^ooidd  no  longer  be  dischai^- 
ed  through  the  orifice,  as  tiefore.  ^f»  tbereforoy  the  divers  wish  to  raise 
themselvesj  they  turn  the  cock,  by  which  a  comnunicatJon  14  made  l>er 
tween  the  upper  and  under  <^vifies  of  the  bell.  The  consequence  is, 
that  a  quantity  of  air  iiqrnediatelj  enters  the  upper  cavity,  forces  out  a 

'  quantity  of  the  water  contained  in  it^  and  thus  renders  the  bell  lighter 
hy  the  whole  weight  of  the  wAler  which  il  displaced.  Thus,  if  a  certain 
quantity  of  air  is  adniitted  into  the  upper  cavity,  the  boll  will  descend 
very  slowly ;  if  a  greater  quantitv*  it  wiU  neither  i^seend  nor  descepd. 
but  remain  stationary ;  and,  if  i|  farger  quantidv  of  air  be  still  admitted 
it  will  rise  to  the  top.  It  should  be  observed,  however^  that  the  air 
which  is  thus  let  out  into  the  upper  cavity,  must  immediately  be  replaced 
from  the  lur-barrel ;  and  the  air  is  to  be  let  out  vetr  slowly,  or  the  bell 
will  rise  to  the  top  with  so  great  a  velocity,  that  the  div^s  will  be  in 
dan^r  of  being  shaken  out  of  their  seats.  But  by  following  these  dif 
rectionSff  every  possible  accident  may  be  prevented,  and  persons  may  de- 
scend to  very  great  depths,  without  the  smallest  appi^cnsion  of  danger. 

I  The  bell  also  bepomes  so  easily  menegeable  in  the  water,  that  it  may  be 
conducted  from  one  place  to  another^  bf  a  small  boet,  with  the  greats 
ease,  and  with  perfect  safe^  to  those  within. 

The  diving-beU^  though  of  late  vcars  gpreatly  improved,  is  by  no  means 
4  recent  inventiou,  It  was  employed  m  the  year  1688,^  to  bring  up 
wealth  sunk  In  some  of  the  ships  belonging  to  the  Spwsh  Inyiocibl^ 
^nnada,  new:  the  islend  of  Mull,  in  Scotland. 

AscpvBioM  OF  Flvios  xn  Vacuo,  BT  BXTXENAL 

Atmospheric  Presfure. 

Put  a  Bmall  piece  of  burmng  Camphor ;  a  jpiece  of  Phos- 
phorus in  a  state  of  combustioQ,  stuck  on  a  cork ;  or  a  ligh^ 
paper,  on  the  surface  of  water  in  a  hason;  and  invert  over  it 
a  tumbler,  as  in  the  last  Experiment  The  water  instead  ef 
being  displaced,  will  rush  up  into  the  glas^,  apd  will  continue. 
'  tp  dp  SQ,  as  Ippg  as  the  o^inWstible  substance  remains  l^ii||pn<* 
ing. 

C^I)Mervatloms.  In  tfilfl  case,  a  partial  viMvun  Is  ft>niied  bgr  the  dowwN 
position  of  the  atmoepheric  otr,.  as  it  supports  oombustion ;  and  die 
consequence  is,  that  the  ur,  external  to  the  glass,  pressing  upon  the  war 
ter  beneath  with  its  aoeustomed  force,  causes  it  t?  ascend  in  the  gliM ; 
there  being  no  body  present  to  resist  the  assent  In  this  eapesimant  the 
water,  instead  of  ascending,  wHl  sink  considesAbly  in  th«  baaaa ;  asid 
upon  iaspeetion,  the  hiside  «f  th^giflM  will  he  foand  ^i|e  wet :  both  eir* 
eunsstanoes  eaactly  oontrary  to  t^KW*  ia  the  Isst  ^periiqeat 
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tfhm  ^fjtUB  iaiaiied  /o  the  raifaoB  of  flie  water  in  th«'buoD,  thst 
IB  tlie  i^an  will  not  quit  its  place ;  the  water  below  forming  a  supjiort 
to  the  oohmm  above,  by  the  pressure  of  the  atraospbere.  •  When  the 
glass  is  raised  abov<  the  surface  of  the  water  in  the  bason,  a  noiae  ia 
produced  by  the  ascent  of  the  air  and  the  rapid  descent  of  the  water; 
diis  ia  caused  by  the  oomparatire  levity  of  the  one^  and  mnty  of  th* 
other.  There  is  an  instrument  in  common  use,  calied  a  vdanda,  lor  en^ 
tracting  small  quantities  of  liquors  out  of  the  bung-holes  of  caslES*  It  ia 
a  tube  with  a  small  aperture  at  the  bottom,  and  at  the  top.  When  full,  i( 
the  hole  at  the  top  is  stopped  with  the  thumb  or  finger,  so  as  to  prerent 
the  pressure  of  tw  air  at  the  top,  the  liquor  will  not  run  out  of  the  halei 
at  the  bottom,  being  kept  in  by  the  force  of  the  external  air. 

DCCLXTX. 
CoNSTEUOTIOlf  OF  THB  SyFHOX. 

The  curious  effects  produced  by 
ayfdioiis,  depend  entirely  upon  the 
pressure  of  the  atmosphere.     A 
syphon  is  a  bent  tube ;  (see  B  in 
the  annexed  figure,)  made  off  lass, 
metal,  &c.  One  branch  of  which  is 
shorter  thaQ  the  other.    In  order 
to  make  use  of  this  instnraient, 
place  the  extremity  of  the  short 
raaneh  in  the  Tessel  A,  whic^  may 
be  supposed  to  contain  any  fluid 
matter,  as  water  for  instance.    If 
the  air  is  then  drawn  out  of  the  _ 

syphon  by  means  of  the  long  branch,  the  tiquor  will  begin  to 
flow,  And  will  not  cease,  while  the  short  branch  remains  im* 
mersed  in  the  fluid.  It  is  easy  to  see  that  the  pressure  of  the 
air  upon  the  surface  of  the  fluid  in  the  vessel,  is  the  cause  ol 
its  discharge  through  the  syphon.  For,  all  the  points  ct  the 
surface  oi  the  liquor  A,  will  be  equally  pressed  1^  the 
column  of  air ;  and,  if,  at  some  point  of  this  surface,'  the 
pressure  is  susoended,  the  liquor  must  flow  at  that  point,  be- 
cause it  finds  less  resistance  there,  than  in  any  other  part; 
this  is  therefore  the  obvious  reason  why  the  syphon  becomes 
full  immediately  after  the  air  is  drawn  out  at  the  extremity  C. 

If  the  two  branches  of  the  i^phon  were  of  equal  lengths, 
the  flow  through  the  bent  tube  would  not  take  place;  be* 
cause  the  column  of  air  which  would  resist  in  D,  b^ng  of  an 
equal  height  with  that  which  presses  at  A,  would  also  be  in 
eainlibrium  with  it,  in  the  same  manner  as  the  two  columns 
of  the  fluid    But  since  one  of  the  legs  b  longer  than  the 
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Other,  it  it '  not  capable  of  preventing  the  passage  of  the- 
fluid. 

Since  it  is  the  pressure  of  the  air  which  elevates  the  fluid* 
in  the  short  branch,  it  follows,  that  the  hdght  of  this  branch 
is  Umited  to  thirty-two  feet,  when  the  fluid  is  water ;  because 
the  pressure  of  the  atmosphere  cannot  elevate  water  higher : 
but  when  the  liquor  is  inefcury,  the  height  of  the  short 
branch  should  not  exceed  thirty  inches;  because  the  atmos- 
phere cannot  sustain  mercury  at  a  greater  height. 

Observations.  A  ftyphon  may  be  disguised  in  a  cup,  from  whicli  no 
liquor  will  flow,  until  it  be  raised  above  the  bend  of  the  syphon ;  but 
wiien  the  efflux  once  begins,  it  will  continue  to  flow  till  the  Fesael  be 
emptied.    This  has  been  called  Tantalus's  cup  ;  because  it  is  usual  to 

Slaoe  a  hollow  figure  over  the  inner  tut>e,  of  such  a  length,  that  when  the 
uid  has  got  nearly  up  to  the  lips  of  the  figure,  the  syphon  may  be^n  to 
act  and  empty  the  cup.  Intermitting  springs,  which  puzzled  philoso* 
phers,  formerly,  are  now  found  to  be  natural  syphons. 

DCCLXX. 
FUETHEB  PROOF  OF  THE  GbaVITT  OF  ATMOSPHERIC  AlR. 

Lay  the  palm  of  the  hand  on  the  open  upper  part  of  the 
receiver  of  an  ur-pump,  and  let  the  air  be  exhausted.  As 
the  air  is  pumped  out,  the  hand  will  feel  as  if  sucked  intor 
the  receiver,  and  at  last  it  will  be  found  impossible  to  remove 
it.  This  is  owin^  to  the  great  wei^t  of  the  column  of  air . 
resting  on  the  back  of  the  hand,  which  presses  it  downwards 
mto  the  vacuum.  If,  however,  the  air  be  gradually  adiQitted 
by  the  stop-cock,  the  hand  will  be  disengaged  by  degrees 
from  the  pressure  which  confines  it,  as  the  air  fills  the. va- 
cuum. Here  the  admission  of  the  sir  restores  the  balance  of 
pressure  from  beneath,  and  supports  the  hand,  which  other- 
wue  must  remain  overburthenea. 

Ohstrvaiiont.  It  is  this  pressure^  by  the  gravity  of  the  air,  which  pre- 
vents liquids  from  boiling,  until  a  sufficient  quantity  of  caloric  be  thrown 
into  them  to  render  them  so  elastic  as  to  overcome  that  pressure.  Ex- 
perience proves  that  when  this  pressure  has  nreviously  been  removed, 
fluids  boil  at  lower  temperatures,  than  they  go  when  that  pressure  is 
pesent  Water,  for  example,  whose  boiling  point  is  S1S°,  boils  at  88*, 
m  vacuo.  Water  also,  and  ether,  will  evaporate  much  more  quickly  at 
the  tops  of  high  mountains,  than  they  do  in  valleys. — To  this  atmospheric 
pressure,  however,  man  owes  his  existence,  for  if  he  lived  in  vacuo,  the 
fluids  in  his  body,  firom  tlie  heat  necessary  for  circulation,  would  have 
so  great  a  tendency  to  evaporation,  that  their  bounds  would  be  destroyed, ' 
and  the  vessels  which  con  tamed  them  would  bursL 

That  water  exists  in  the  air  has  often  been  satit&ctorily  proved ;  and 
it  has  also  been  found  impossible,  totally  to  free  it  from  moisture :   this 
of  course  adds  to  its  ^avily,  but  it  is,  doubtless,  more  salubrious  and  fit  * 
for  respiration,  than  it  would  be  if  completely  dry.    It  has  been  ascer* 
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nabed  thAt  a  cuUc  foot  of  atmospheric  air  is  capable  .of  holding  eleven 
grains  of  water  in  solution, 

THB  BAROMSTKE. 

In  order  to  denote  the  occasional  changes  in  the  gravity  of  the  atmos* 
phere,  the  barometer  has,  for  a  long  time,  been  in  use ;  but  the  pur- 
poie  to  which  the  instrument  is  generally  applied,  is  to  ascertain  the- 
changes  of  the  weather  previous  to  their  occurrence.  It  consists  of  a 
glass  tube  filled  with  mercury,  to  the  height  of  thirty  inches,  with  a 
vacuum  above  it ;  this  tube  is  fixed  in  a  caiie.  When  the  air  is  charged 
with  moisture,  it  is  heavier  than  ordinary,  and  presses  the  mercury  up- 
wards ;  this  is  a  sign  of^&ir  weather^  When  the  vapours  of  the  atmos* 
phere  are  condensing,  or  about  to  do  so,  the  air  being  lighter,  does  not 
press  so  much  on  the  bulb  of  the  barometer,  conseauenUy  the  mercury 
falls  in  the  tube ;  this  of  course  portends  foul  weatner,  such  as  snow^ 
haj],  &c.  in  winter,  and  rain  in  summer.  When  the  mercury  shifts  fre* 
quently,  the  weather  will  be  changeable.  A  small  slide  of  brass  is 
generaif^  attached  to  these  instruments,  by  moving  which,  the  extent  of 
change  is  ascertained,  either  when  the  mercury  is  above,  or  below  it. 

The  barometer  is  founded  on  an  experiment  of  Torricelli,  who,  cou- 
sidering  that  a  column  of  water  of  about  thirty-three  feet  was  equal  in 
weight  to  a  column  of  air  of  the  same  Ixase ;  concluded  that  a  column 
of  mercury,  no  longer  than  about  twenty-nme  inches  and  a  half,  would 
be  so  too,  such  a  column  of  mercury  being  as  heavy  as  thirty-three  feet 
of  water.  Accordingly,  he  tried  the  experiment,  and  the  apparatus  he 
jnade  use  of  is  now  the  common  burometer,  or  weather-glass. 

DCCLXXI. 
CoNSTEirCTIOK   OF   BaROMXTEAS. 

The  tubes,  of  which  Barometers  are  made,  ought  to  be 
at  least  one  fourth  of  an  inch  in  bore ;  but  one  third,  or  even 
one  half,  of  an  inch  is  better.     The  tube  should  be  new,  and 

Crfectly  clean  within ;  and  that  this  may  be  the  case,  it  should 
hermetically  sealed  at  both  ends,  at  the  glass-house,  when 
made ;  one  of  the  ends  may  be  cut  off  with  a  file,  when 
used.  The  Mercury  ought  to  be  perfectly  pure,  and  should 
be  freed  from  air  by  boiling  it  in  a  tube. 

To  fill  the  tube  with  Mercury,  warm  it,  and  pour  some 
Mercury  into  it  by  a  small  paper  funnel,  so  as  to  reach  within 
an  inch  of  the  top ;  as  the  tube  fills,  bubbles  of  air  will  be 
obeerved  in  several  parts.  When  ^e  tube  is  full,  apply 
the  finger  hard  against  the  open  end,  and  invert  it;  by 
which  means,  the  open  air  that  was  on  the  top,  no^  rising 
through  all  the  quicksilver,  gathers  every  bubble  in  its 
way.  Turn  the  tube  up  again,  and  the  bubble  of  air  will 
re^ascend;  if  there  aire  many  small  bubbles  left,  it  will  carry 
them  away.  If,  however,  any  remain,  the  operation  must 
be  repeated.  The  tube  b  now  to  be  fillea  to  the  top, 
and  slopping  the  open  end  widi  the  finger,  must  be  inverted  ^ 
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into  A  baam  of  M«roury.  What  the  end  of  die  tube  it 
perfectly  plunged  under  the  surface  of  the  Mereurjr,  the 
finger  must  be  taken  awi^,  a«d  the  Mercury  in  the  tube 
wiU  subiide ;  remaining  su^nded  at  the  heignt  cf  S8  or  80 
indieS)  according  to  the  iMreMure  of  the  atmoiphere  at 
the  time.  The  space  at  ttie  top  of  the  tube  is  a  perfect 
vacuum. 

DCCLXXn. 

Akothxb  Mbthoiv 

^The  following  is  a  still  better  way  of  filling  the  tube. 
Pour  the  purest  Mercury  into  the  tube  (which  must  be  very 
dry  and  well  deaned,)  to  within  two  inches  of  the  top^  and 
tiien  hold  it^  with  the  sealed  «iid  lowest,  in  an  inclined  posi- 
tion, over  a  chaffing-diidi  of  burning  chaveoal,  placed  near 
die  edge  of  «  taUe,  in  order  that  afl  parts  of  die  tube  may 
be  exposed  successively  to  the  action  of  the  fire»  by  moving 
it  obliquely  over  the  chaAng^iab.  The  sealed  end  is  first 
to  be  gramially  pt^esented  to  the  firv.  As  soon  as  the  Mer- 
cury becomes  not,  the  internal  surfkce  of  the  tube  will  be 
studded  with  an  infinite  number  of  air-bubbles ;  giving  the 
Mercury  a  kind  of  grey  tolour :  these  increase  m  Axe  by 
running  into  one  another,  and  ascend  towards  the  hiefaer 
parts  of  the  tube,  where^  meetii:^  with  a  cooler  part  or  the 
fluid,  they  are  condensed,  and  netf  ly  diaappe«r.  In  conse- 
quence, nowever,  of  successive  emigrations  towards  the 
upper  parts  of  the  tube,  which  are  succesdvely  heated^  they 
finally  acquire  a  bulk  which  enables  them,  in  their  umtcd 
form,  entirely  to  escape.  When  the  first  part  of  the  tube  is 
'sufficiently  neated,  move  it  onward,  by  little  and  little, 
through  Its  whole  length.  When  the^  Mercurjr  boils,  its 
parts  strike  against  each  other,  and  s^^nst  the  sides  of  the 
tube,  with  such  violence,  that  a  person  unacquainted  with 
the  operation,  naturally  upprehends  the  destruction  (^  his 
tube.  Bj  this  process,  the  Mercury  is  entirely  deprived  of 
the  air  which  aaheired  to  it. 

The  tube  is  now  fixed  with  its  bason  to  a  wooden  frame 
prepared  for  it,  having  a  scale  of  inches  at  the  upper  end, 
which  is  aocuraliely  measured  from  the  surface  of  Uie  Mer- 
eunr  in  the  cistern. 

This  is  the  common  construction  of  the  Barometer  and 
is  stiU  found  to  be  the  hesU 


OUervdHtm.  A  llicnnonwter  liicmld  alwayt  be  tttedtod  to  tte 
ineter,  at  a  necettai^  appendage ;  and  liy  the  tide  ^  it  a  teale^f  00*^ 
reetion,  to  thevr  how  much  to  add,  or  tubtrMi,  fraUm  the  hmgiA  of  the 
meicurj  in  the  baromecer  for  the  de||[inee  of  temperatlilfe :  for  H  it  ari* 
dent  that  the  mercury  m  the  tube  will  be  aifectra  by  beat  and  cold  m 
the  tame  manner  at  the  thermometer ;  and  on  that  account,  ft  wHl  not 
thew  the  true  weight  of  the  atmotphete.  lUt  correction  it^  thenlbM, 
▼ery  iiecestary. 

Ever  tinoe  it  was  obterred  thlit  a  Chan j;e  of  Weather  generaly  io- 
companied,  or  followed,  a  variation  in  the  height  Of  the  barometer,  it 
hat  been  uted  at  a  prognottic  of  the  weather.  A  great  rariety  of 
obeervationt  have  been  made  by  dfltferent  people,  reKatife  to  the  effi>ct 
which  certain  cbanget  of  weathef  hare  upon  thit  inttmment;  atid, 
thence  they  hare  derived  a  tyttekn  of  rulet,  to  enable  any  one  to  know 
what  chttiffe  Will  happen  in  the  Weather,  by  knowing  the  alterathm 
that  hat  taken  place  in  the  hmght  of  the  mercury. 

JSefore  we  proceed  to  metotimi  the  relet,  which  are  the  Ktult  of  the 
long  obtenratioh  atid  t&tperience  of  philotophert,  it  it  neoeatary  to 
•bterre,  Ukat  tb^  are  by  no  tne&nt  to  certain,  and  to  much  to  be 
dependra  u'port,  ub  iftanv  p^aph  tuppote.  So  tmmerout  are  the  caoMi 
that  lifiect  toe  ttate  of  the  atita08|]Aiere,  with  which  we  are  bat  little 
ac^uaihteii,  that  no  tingle  iottrumetit  can  point  out,  with  predtion,  the 
altferationt  likely  to  happeti.  l^etidte  the  barometer,  there  are  teteral 
other  inttrument^  uted  S)i  taaMeOA>logicai  purpote*,  tueh  at  the  Ub^p* 
monoeter,  hydroittetel:,  wtkid-ga^e,  rain-gage,  electtt>kAeter,  &c." 

At  the  barometer,  noweret,  it  the  mott  uteful  of  thete,  and  «a  it 
undoubtedly  afTordt  ut  coOtldettdile  atsittance,  we  thall  lay  dowti  tttch 
directlont  at  are  tnott  Approved  of  fbt  this  purpose. 

1.  The  ritinff  of  the  meitUYy  frretaget,  in  general,  &ir  weather; 
and  Its  &llbig,  loul  weiith^  ^  at  rtin,  roow,  high  winds,  ard  stormt. 
!L  In  very  hot  welith^r,  6ke  MBnit  of  the  mercury  fbretdt   thunder, 

3.  In  winter,  the  iU\ng  pretages  ftott ;  and  in  frottir  weatner,  if  the 
meixury  fidlt  thlte  or  nut  dimont,  there  will  certainly  follow  a  diaw. 
But  in  a  contTnued  fh)tt,  tt  the  mereury  rises,  it  wHl  toertainly  snow. 

4.  When  fiml  weather  happens  toon  after  the  fidting  of  the  mercury, 
expect  but  little  ef  it:  and,  On  the  contrary,  ezpifct  but  little  fiur 
Weather,  when  It  provet  fair  shortly  afker  the  inercury  hat  risen.  5.  In 
ibul  weathet,  when  the  mereury  rises  much  and  hif  h,  and  conthraes  so 
lor  two  or  tlnree  dart  before  the  foul  weather  it  quite  over,  then  expect 
a  condnuance  of  fair  Weather  to  follow.  6.  tn  fair  weather,  when  the 
roercuiy  falb  touch  and  low,  tod  that  continues  for  two  or  three  davs 
before  Uie  ifain  cotnet,  ften  expect  a  great  deal  of  Wet,  and  probably 
high  windt.  7.  The  untettled  motion  of  the  mercury  denotet  uncertam 
aiM  diangeable  Weather,  d.  You  are  not  to  ttrictly  to  observe  the 
wordt  engrlived  on  the  jilatet  fthough  in  general  it  will  agree  with  theu), 
tm  the  mercury't  Hting  kad  fisJlitig;  for  if  it  standt  at  tmidi  tain,  and 


it^i^mmti^mtmmt^tmmmi 


An  Instrikmeiiit  has  latoy  bteta  oiventtd  by  IVhr.  AdIe,  of  Dttm* 
fH^  whidi  answert  ^  a  comtttofi  batometer,  and  hAs  the  advaliCa{re 
ef  behtf  tnore  porttble,  and  less  Btbie  to  aoddenL  The  ooveaue 
column  Is  oil,  endostd  lo.n  tube  wtfli  a  portion  of  Nitrogen  Gas, 
whidi  changes  its  bnlk  accotdhig  tO'die  dennty  of  t!ie-stnoBpheire* 
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then  ndcs  up  to  chaitgeabley  it  presages  fair  weather;  though  not  to 
coiituute  80  long  as  if  the  mercury  had  risen  higher :  and,  on  the  ooo* 
trary,  if  the  mercury  stood  at  fair,  and  falls  to  changeable,  it  presages 
foul  weather ;  though  not  so  much  of  it,  as  if  it  had  sunk  lower. 

From  these  obser?ations  it  appears,  that  it  i^  not  so  much  the  height 
of  the  mercury,  in  tlM  tube,  that  indicate:)  the  weather,  as  the  motion  of 
it,  up  and  down ;  wherefore,  in  order  to  form  a  right  judgment  of  what 
weather  is  to  l>e  expected,  we  ought  to  know  whether  the  mercury  is 
actually  rising  or  falJinff ;  to  which  end  the  follpwitig  rules  are  of  use : 

1.  If  the  surface  of  Uie  mercury  is  convex,  standing  higher  in  the 
middle  of  the  tube  than  at  the  sides,  it  is  generally  a  sign  that  the  mer« 
cury  is  then  rising.  2.  If  the  surface  is  concave,  it  is  then  sinking. 
And,  3^  if  it  is  level,  the  mercury  is  stationary  ;  or  rather,  if  it  is  a  lit- 
tle convex ;  for  mercury,  being  put  into  a  glass  tube,  especially  a  small 
one,  will  naturally  have  its  sunace  a  little  convex ;  because  the  partidet 
of  mercury  cohere  more  forcibly,  than  they  can  be  attracted  by  toe  glass. 
If  the  glass  is  small,  shake  the  tube ;  and  then  if  the  air  is  srown 
heavier,  the  mercury  will  rise  about  the  twentieth  of  an  inch  hwher 
than  it  stoo«l  before ;  if  it  is  grown  lighter,  it  will  sink  as  much.  This 
proceeds  from  the  mercunr  sticking  to  the  sides  of  the  tube,  which 
prevents  the  free  motiou  of  it  until  it  is  disengaged  by  the  shock;  and 
therefore,  when  an  observation  is  to  be  made  by  such  a  tube,  it  ought 
always  to  be  shaken  first;  for  sometimes  the  mercury  will  not  vary  of 
its  own  accord,  until  the  weather  it  ought  to  have  indicated,  is  present. 

lieve  we  must  observe,  that  the  above«mentioned  phenofnena  are  pe» 
culiar  to  places  lying  a  considerable  distance  from  the  equator ;  for  in 
the  torrid  zone,  the  mercury  in  the  barometer  seldom  either  rises  or  falls 
much.  In  Jamaica,  it  was  observed  by  Sir  William  Beeston,  that  the 
luercury,  in themoming,  constantly  stood  at  one  degree  below  change- 
able, ai.d  at  noon  sunk  to  one  degree  above  rain ;  so  thajt  the  whole 
scale  of  variation  there,  was  only  three-tenths  of  an  inch.  At  Su  Helena, 
too,  where  Dr.  Halley  made  his  observations,  he  found  the  mercury  to 
remain  almost  stationary,  whatever  weather  happened.  Of  these  phe- 
nomena, their  causes,  and  why  the  barometer  indicates  an  approaching 
change  of  weather,  he  gives  us  the  following  account. 

1.  In  calm  weather,  when  the  air  is  inclined  td  rain,  the  mercury  is 
commonly  low.  2.  In  serene,  good,  and  settled  weather,  the  mercury 
is  generally  high.  3.  In'  very  violent  winds,  though  they  are  not  ac- 
companied with  raui,  the  mercury  sinks  lowest  of  all,  with  relation  to 
the  point  of  the  compass  the  wind  blows  upon.  4.  The  greatest  heights 
of  the  mercury  are  found  upon  easterly,  or  north-easterly,  winds.  5.  In 
calm  frosty  weather,  the  mercury  generaUy  stands  high.  6.  After  very 
great  storms  of  wind,  when  the  mercury  has  been  very  low,  it  generally 
rises  again  very  fast.  7.  The  more  northerly  places  have  greater  alter- 
ations of  the  barometer,  than  the  more  southerly.  8.  Withm  the  tropics, 
and  near  them,  accordhig  to  the  accounts  we  have  had  from  others,  and 
the  observations  made  at  St  Helena,  the  changes  of  the  weather  made 
▼ery  little,  or  no  variation  in  the  hef^t  of  the  mercury. 

Hence,  it  is  thought  that  the  principal  cause  of  the  rise  and  fall  of  the 
mercury,  is  froni  the  variable  winds  which  are  found  in  the  temperate 
zone,  and  whose  great  inconstancy  in  England  it  notorious. 

A  second  cause  is,  the  uncertain  exhalation  and  predpitation  of  the 
vapours  lodguig  in  the  air^  whereby  it  la  at  one  time  mucn  more  crowd* 
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6d  tluui>aft  anofther,  and  oomequently  heayler;  but  this  latter  depends 
in  a  great  measure  upon  the  former.  Now,  from  these  principles  we 
may  esEphin  the  several  phenomena  of  the  barometer,  taaing  them  in 
the  same  order  as  they  are  laid  down.    Thus, 

1.  The  mercury  being  low,  indicates  rain ;  because  the  air  being 
lights  Uie  vapours  are  no  longer  supiMrted  by  it,  having  beeome  specifi- 
cally heavier  than  the  medium  in  which  they  floated ;  so  that  they  des« 
cend  towards  the  earth,  and,  in  thar  fall,  meeting  with  other  aqueous 
partSdesy  they  incorporate  tcjgether^  and  form  little  drops  of  rain :  but 
the  mercury  being  at  one  time  lower  than  another,  is  the  efibct  of 
two  contrary  winds  bloiinng  from  the  place  where  the  barometer  stands; 
whereby  the  air  of  that  place  is  carried  both  ways  from  it,  and  conse- 
quently the  incumbent  cylinder  of  air  ii  diminished,  and  acoordinriy  the 
Bieicury  sinks :  as,  for  instance,  if  in  the  German  Ocean  it  should  blow 
a  cale  of  westerly  wind,  and  at  the  same  time  an  easterly  wind  in  the 
Irish  Sea ;  or,  if  in  France  it  should  blow  a  northerly  wind,  and  in 
Scotland  a  southerly;  it  must  be  granted,  that,  that  part  of  the  atmos- 
phere impendent  over  England  would  be  exhausted  and  attenuated,  and 
the  mercury  would  subside,  and  the  vapours  which  before  floated  in 
these  parts  of  the  air,  of  equal  gravity  with  themselves,  would  sink  to 
the  eartb« 

2.  The  greater  height  of  the  barometer  is  occasioned  by  two  contrary 
winds  blowing  towards  the  place  of  observation,  by  which  the  air  of 
other  places  is  brought  thither  and  accumulated ;  so  that  the  incumbent 
cylinder  of  ur  being  increased  Imth  in  height  and  weight,  the  mercury 
pressed  by  it  must  Deeds  stand  high,  as  long  as  the  winds  continue  so 
to  blow :  and  then  the  air  being  specificaliy  heavier,  the  vapours  are 
kept  suspended,  so  that  they  have  no  inclination  to  precipitate,  and  fall 
down  ui  drops;  which  is  the  reason  of  the  serene  good  weadiec  which 
attends  the  greater  heights  of  the  mercury. 

3.  The  mercury  sinks  the  lowest  of  all,  by  the  very  rapid  motion  of 
the  anr  in  storms  of  wind.  For,  the  tract  or  region  of  tiie  earth's  surface, 
in  which  the  winds  rage,  not  extending  all  round  the  fflobe,  that  atag- 
nant  ahr  which  is  left  bdiindy  as  likewise  that  on  the  si&s,  cannot  come 
in  so  fast  as  to  suppl;^  the  vacuity  made  by  so  swift  a  current:  so  that 
the  air  must  necessarily  be  attenuated  when,  and  where,  the  winds  con- 
tinue to  blow;  and  that. more  or  less,  according  to  their  violenee. 
Add  to  this,  that  the  horizontal  motion  of  the  aur  liehig  so  quick, 
mav  in  all  probability  take  o£P  some  part  of  the  perpendicular  pressure;^ 
and  the  peat  agitation  of  its  particles  is  the  reason  why  the  vapours 
are  ^ssipated,  and  do  not  condense  into  drops,  so  as  to  form  rahi ; 
otherwise  the  natural  consequence  of  the  air's  raiefiuTtion. 

4.  The  mercury  stands  highest  in  the  easterly  and  north-easterly 
wind ;  because,  in  the  great  Atlantic  Ocean,  on  this  side  ^e  thirty-fifth 
degree  of  north  latitude,  the  winds  are  almost  always  westerly  or  south- 
westerly ;  so  that,  whenever,  here,  the  wind  comes  up  at  east  and  north- 
east, it  is  sure  to  be  checked  by  a  contrary  gale  as  soon  as  it  reaches  the 
ocean ;  wherefore,  accordmg  to  the  second  remark,  the  air  must  needs 
be  heafKd  over  this  island,  and  consequently  the  mercury  must  stand 
high,  as  often  as  these,  winds  blow.  This  holds  true  in  Uiis  country ; 
but  is  not  a  general  rule  for  others,  where  the  winds  are  under  dif- 
ferent drcumstances :  and  we  have  sometimes  had  the  mercury  here  so 
low  as  80  inehesy  upon  an  easterly  wind ;  but  then  it  blew  exceedingly 

£  B 


418  tPBCIFiC   OEATITT. 

hard;  wnd,  thus  Is  accounted  for  what  was  obseired  in  the  third 
remailc. 

5.  In  calm  frosty  weather,  the  mercury  generally  stands  high,  be* 
cause  it  seldom  freezes  but  when  the  winds  come  out  of  the  northern 
and  north-eastern  quarters,  or  at  least,  unless  those  winds  blow  at  no 
mat  distance  off;  for  me  northern  parts  of  Germany,  Denmark, 
Sweden,  Norway,  and  all  that  tract  whence  north-eastern  winds  come, 
are  sul^ect  to  almost  continual  frost  throughout  the  wintei  :  and  thereby 
the  'air  is  very  much  condensed,  and  in  that  state  is  brought  hither- 
waid  by  those  winds ;  and  being  accumulated  by  the  opposition  of  the 
westeiiy  wind  blowing  on  the  ocean,  the  mercury  must  needs  be  forced 
fo  a  more  than  ordinary  height.  As  a  concurring  cause,  the  riirink- 
ing  of  the  lower  parts  of  the  air  into  lesser  room^  oy  cold,  must  oaust 
a  descent  of  the  upper  parts  of  the  atmosphere,  to  reduce  the  cavity 
made  bj  this  contraction  to  an  equilibrium. 

6.  After  great  storms,  when  the  mercury  has  been  very  low,  it  gene- 
rally rises  again  very  fast.  It  has  been  observed  to  rise  one  inch  and  a 
half  in  less  than  six  hours,  after  a  lon^-continued  storm  of  south-west 
wind.  The  reason  is,  that  the  air  being  very  much  rarefied  by  the  great 
evacuation  which  such  continued  storms  make  of  that  fluid,  the  neigh* 
bpurins[  air  mns  in,  the  more  swifUy,  to  bring  it  into  an  equilibrium. 

.  Liasay.    llie  variations  are  greater  in  the  more  northerly  places. 

DCCLXXIII. 
CoKSTRVCTIOlf  OF    HtOEOMXTRES. 

The  Hygrometer  is  an  instrument  to  measure  the  degrees 
of  drynesa,  or  moisture,  of  the  atmosphere. 

There  are' divers  sorts  of  Hygrometers;  for  whatever 
body  eidier  swells  or  shrinks,  by  dryness  or  moisture  ia 
Capable  of  being  formed  into  an  Hydrometer.  Such  are 
woods  of  most  kinds,  particularly  a»i,  ()ea),  poplar,  &c. 
Such  also  is  catgut,  the  beard,  of  the  wild  oat.  Sec.  The  foU 
lowiiig  is  the  most  lasting,  and  GaQvement  mode^of  construet- 
ing  an  instniment  of  this  kind.  Take  a  very  nice  baianoe^ 
and  place  in  it  a  sponge,  pr  other  body,  whidi  ea^y  im- 
bibes moisture ;  ana  let  it  be  in  equilibrio,  with  a  weight 
hung  at  the  other  end  of  the  beam.  Now  if  the  air  become 
moist,  the  sponge  becoming  heavier,  will  preponderate ;  if 
dry,  the  sponge  will  be  raised  up.  This  balance  may  be 
contrived  two  ways ;  by  either  having  tlie  pin  in  the  mid- 
dle of  the  beam,  with  a  slender  tongue,  a  foot  and  a  half 
long,  pointing  to  the  divisions  on  an  arched  plate  fitted  to 
it ;  or,  the  ouier  extremity  of  the  beam  may  be  made  so 
long,  as  to  describe  a  larg^  arch  oni  a  board  placed!  for  tfao 
purpose,  as  it  ii  represented  in  the  figure. 
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To  prepare  the  qponge,  it  may  be  necessary  to  wash  it  ia 
water ;  and  when  drv^  in  water  or  vinegar,  in  which  sal- 
nmo^oniaC)  or  salt  oi  tartar,  has  been  dissolved,  and  )et  it 
drj  again :  then  it  i{i  fit  to  be  usee). 

DCCLXXIV. 

Congelation  of  Water,  by  the  Removal  or 

Atmospheric  Pr^smre. 

The  cold  excited  by  evaporation,  aided  by  the  process  of 
absorption,  as  has  been  noticed  in  Page  78,  may  oe  prodi- 
giousty  augmented,  by  combining  with  it  the  operatwfi  of 
i$n  Air  Pump,  It  appears,  that  air  which  is  dilated,  allow- 
ed to  occupy  a  wider  space,  or,  which  possesses  less  Specific 
Gravity,  becomes  capable  of  holding  a  more  than  ordinary 
share  of  moisture.  Sucli  thin  air,  it  kept  at  a  state  of  dry- 
ness fay  the  action  of  some  absorbent  sunstance,  will  there- 
fore ipaintain  a  profuse  evaporation,  and  occasion,  of  couiise) 
the  production  of  most  intense  cold. 

It  is  only  required  to  place  a  porous  cup  containing  water 
near  a  broad  layer  of  sulphuric  acid,  within  a  perfectly  close 
receiver,  and  to  extract  the  greater  part  of  the  included 
air.  The  rare  medium,  which  is  left  to  occupy  the  internal 
space,  greedily  attracts  the  vapour  which  exhales  from  the 
hutnld  surface,  but  again  surrenders  it,  in  its  liquid  form,  to 
the  acid.  An  incessant  circulation  is  thus  supported  be- 
tween the  water  and  the  acid,  and  successive  portions  of 
beat  are  abstracted  continually,  and  transferred  by  the 
agency  of  the  rare  medium,  from  the  steaming,  to  the  ab- 
sorbing surface.  The  water  grows  constantly  colder,  till  it 
begins  to  shoot  into  ice ;  and  after  this  consociation  has  taken 
piaee,  the  ice  itself  would  become  still  colder,  till  it  repfib^d 
a  certain  limit  of  tempe;rature:  after  which  it  would  insensi- 
bly waste  away  by  evaporation,  and  disappear  entirely  in 
the  space  of  a  few  days. 

ObservaiioM  and  Dirgctiom,  Screw  the  platsi  of  the  air-pump  firmly 
ioto  tkeir  respective  places^  having  previously  rubbed  their  leathern  col- 
jarc  wi^  hoga  lard.  Unscrew  the  finger-screw,  and  pour  in  a  table- 
spoonful  of  (Hire  oil,  whilst  an  assistant  raises  the  piston  in  the  barrel 
of  the  pump,  by  means  of  a  lever.  In  this  way  the  oil  will  be  drawn  up 
througa  all  the  valves;  and  let  the  process  be  repeated  till  it  rises  to 
the  top  of  the  barrel. 
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With  the  lereNkey,  screw  on  the  gauge  quite  iut,  dbserriog  that  the 
leather  is  on  the  shoulder.    The  pump  is  now  fit  for  action. 

Place  the  glass  saucers  (see  Plate  8,)  on  the  brass  plates^  and  pour 
on  sulphuric  add  to  the  height  of  about  half  an  uich.  In  the  centre  of 
the  aad,  set  the  stands,  and  adapt  their  basons :  theie  stands  consist  ef 
tin  rings  with  slender  glass  feet,  and  are  so  low,  that  the  bottom  of  each 
bason  diould  come  to  within  three  quarters  of  an  inch  from  the  surface 
of  the  acid.  Fill  these  cups  to  near  the  lips  with  pure  water;  and 
haTing  rubbed  the  ground  rims  of  the  rec«?ers  with  hog's  lard  or 
grease,  apply  them  to  the  brass  plates,  giving  them  a  slight  turn  to 
make  them  stick  closer,  and  pass  the  finger  with  a  Uttle  grease  round 
the  outside  of  the  joint. 

Now  shut  the  stop-cocks,  cutting  off  the  mutual  communication  be-i 
tween  the  recelFers,  and  proceed  to  work  the  pump.  After  two  or'three 
strokes,  the  mercury  will  be  seen  to  sink  in  the  gauge:  continue  the 
operation  tfll  the  difference  between  the  two  opposite  columns  is  only 
half  an  inch,  if  spring  or  well  water  be  used ;  or  push  the  exhaustion  at 
onee  as  far  as,  under  such  circumstances,  it  will  ffo;  or  to  about  three- 
tenths  of  an  inch,  if  the  water  used  be  fresh  distilled,  or  recently  boiled, 
and  kept  close  shut  up.  Crude  water  discharges  such  a  quantity  of  air 
when  tne  rarefaction  advances,  as  to  assume  an  appearance  of  boiling, 
and  sometimes  of  Tiolent  agitation ;  in  which  case,  to  present  the  acci- 
dent of  any  part  of  the  water  being  thrown  over  into  the  add,  it  may 
l>e  proper  to  intermit  the  pumping  for  a  minute.  Soon  after  the  ex- 
haustjon  is  performed,  the  water  ¥rill  begin  to  freeze ;  during  which 
process,  new  portions  of  air  will  be  continually  evolved,  tiU,  in  the  space 
of  about  half  an  hour,  the  ice  becomes  entirely  consolidated.  Now,  open 
the  oock,  and  re-admit  the  air;  lift  up  the  receiver  carefiiUy,  and  re- 
move the  frozen  cup. 

The  same  process  is  repeated  with  each  receiver  in  succession  ;  and 
after  the  exhaustion  of  the  last  one  is  completed,  it  may  be  sufficient 
time  to  take  out  the  ice  from  the  first,  and  to  renew  the  drde  of  ope- 
rations. When  the  sulphuric  acid  has  become  sensibly  weakened  by  a 
course  of  lon^  and  repeated  absorption,  during  which  it  may  have  ac* 
quired  one-third  of  its  weight  of  moisture,  and  effected  the  formation 
of  perhaps  five  times  ita  bulk  of  ice;  it  should  be  deeanted  off,  and 
veplased  by  fresh  concentrated  add. 

BCCLXXV. 

m 

Nbw  Method  of  congealing  Watbr,  iwrinc  ths 
Absence  of  Atmospheric  Pressure. 

Tile  beautiful  discovery  of  Professor  Leslie,  on  the  arti- 
ficial congelation  of  water,  has  successively  engaged  the  at- 
tention of  many  learned  philosophers  and  chemists.  They 
have  sought  to  give  to  tm  diseoveFy  a  more  extended  ap^ 

f)lication,  in  order  to  convert  it  to  some  great  object  of  uti- 
ity;  and,  already,  their  labours  have  led  to  some  particu- 
lar results,  which  might,  otherwise,  have  remained  long  un- 
attained. 
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M/T.  Grotbuft  gives  the  following  account  of  his  inter- 
esting experiment  on  this  subject:  **  Into  a  metal  vase  half 
filled  with  water,  I  poured  very  gently  an  equal  quantity  of 
Ether,  so  that  no  mixture  might  take  place  in  the  two  liquids. 
The  vase  was  placed  under  the  receiver  of  an  air-pump^ 
which  was  so  nxed  upon  its  support,  as  to  renudn  quite 
steady  when  the  air  was  pumpea  out  At  the  first  stroke 
ik  the  pbton,  the  Ether  became  in  a  state  of  ebuUition ;  it 
was  evaporated  totally  in  less  than  a  minute,  and  the  w&ter 
remained  converted  mto  ice.  I  made  this  experiment  for 
the  first  time  at  Mittau,  in  an  apartment  the  temperature  of 
which  was  le""  R."" 

DCCLXXVI. 

Atmospheric  Gravity  acts  sauALLv, 

Upon  Light  and  Heavy  bodies. 

M.  Benedict  Prevost  has  devised  the  following  simple  ex- 
periment, for  shewing  that  the  retardation  in  the  fall  of  light 
bodies  is  owing,  sokb/y  to  the  resistance  of  the  air. — Place  a 
piece  of  thin  paper  on  the  bottom  of  a  small  box,  of  such. a 
weifffat,  that  in  falling,  the  bottom  will  always  keep  lowermost, 
ana  having  let  fall  the  box  and  the  paper  m>m  ttie  height  <^ 
two  or  three  yards  above  a  cushion,  they  will  both  reach  it 
at  the  same  time ;  while  a  piece  of  paper  of  the  same  size 
let  fall  at  the  same  time,  will  flutter  slowly  and  obliquely  to 
the  ground.  The  experiment  will  succeed  if  the  paper  is 
placed  on  a  crown,  or  half-crown  piece,  without  uung  a  box. 

dcclxxvii. 

Proof  of  trb  existbvce  of  Air  in  Water. 

Pour  some  river,  or  spring  water,  into  a  Florence  flask; 
set  it  over  a  lamp,  and  observe  the  globules  of  air  which  arise 
before  the  water  boils:  these  consist  of  atmospheric  air 
whidi  is  always  combined  with  water ;  and  which  gives  water 
that  bland,  pleasant  taste,  so  different  from  that  of  distilled 
water : — ^the  air  being  rarefied  by  heat,  becomes  so  li^ht  as 
to  ascend  in  quantities  to  the  surraoe ;  where  it  bursts  m  the 
gk>bular  form. 

dcclxxviii. 
Proof  that  Ice  contains  Air. 

Fasten  a  small  piece  of  loe  to  a  pistol  bullet,  and  immerse 
it  in  a  vessel  of  hot  water : — the  Ice,  otherwise  lighter  than 
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water,  would  Jioat  in  it  without  this  additional  weidit  Pre- 
scntly,  globules  will  be  seen  to  arise  in  the  vessel,  and  to  burst 
the  instant  they  arrive  at  the  surface.  Here,  as  the  Ice  melts, 
the  air,  formenj  confined,  will  now  be  liberated  ;  and  being 
lighter  than  water,  they  ascend  above  it,  to  mix  with  the 
atmosphere.  Ice  is  specificiilly  lighter  than  wkter,  because 
during  its  expansion  by  cryStallizMitm,  the  atmospheric  air 
occupies  the  cells  interposed  between  its  crystals. 

DGCLXXIX. 
CoMPAEATtVE  LeVITY  OF  HEaTBD  AjB. 

In  proportibn  as  hot  air  flies  upwards,  the  cold  lur  flows 
around  from  all  sides,  to  replace  and  balance  the  atmosphere. 
This  fact  may  be  proved  by  holding  a  candle  at  the  bottom 
of  the  door,  m  a  room  where  a  fire  burns — the  cold  air  will 
drive  the  flame  inwards.  At  the  middle  of  the  door,  the 
flame  will  be  stationary ;  but  near  the  top  of  the  door,  the 
heated  air  will  turn  the  flame  outwards,  whilst  escaping  from 
the  deling  of  the  apartmait. 

Observatioiu,  On  tfait  principle.  Van  Marum  discovered  a  very  simple 
method  of  pr^servuig  the  air  pure>  in  Inrge  h&llt^  theatres,  and  hosiiit^^ 
The  apparatus,  for  this  purpose,  ia  merely  a  common  lamp,  made  ac- 
cording to  Argand's  construction,  suspended  from  the  roof  of  the  build- 
ing, and  kept  burning  under  a  funnel,  the  tube  of  which  rises  above  the 
roof  without,  and  is  furnished  with  a  ventilator.  For  his  first  experi- 
ment, he  filled  his  large  laboratory  with  the  smoke  of  oak  ahavings,  and 
in  a  few  minutes  after,  lighted  hu  lamp ;  the  whole  ftmoke  disappeared, 
and  the  chamber  waa  perfectly  purified. 

Covent  Garden  Theatre  is  ventilated  on  this  principle ;  and  doubtless, 
the  health  of  workmen  in  manufactories,  would  be  oigbly  benefited  by 
the  adoption  of  similar  methods. 

On  the  same  principle,  as  the  above,  ia  supposed  to  be  founded  the 
non-freezing  peculiarity  of  the  waters  of  Loch  Ness,  in  Scotland. 

When  any  substance  possesses  a  greater  Quantity  of  caloric  ttian  the 
sttbatance  m  contact  with  it,  the  iu)^r^abunaant  pordon  has  a  tendency 
to  pass  frotan  the  former  to  Ihe  latter.  Now  the  uppermost  lamina  of 
water  in  Loch  Ness,  b^ng  in  contact  with  the  incumoent  colder  air,  ex- 
periences an  abstraction  of  caloric ;  which,  by  increasing  its  specific 
gravity,  causes  it  to  descend ;  and  a  warmer  lamina,  of  cooaequenoe, 
occupies  ita  place.  Thia  lamina,  in  ita  turn,  imdergoes  a  snnilar  proceaa, 
and  IS  succeeded  by  imoUier ;  and  so  on.  A  ciixniiation,  if  the  frost  be 
of  aufiicient  continuance,  thus.proceeda,  till  the  whole  mass  is  reduced 
to  the  temperature  of  about  4^  on  Fahrenheit's  thermometer.  After  H 
has  arrived  at  this  term,  the  circulation  ooaaea ;  for  then,  a  further  ab- 
straction of  caloric  produces,  instead  of  a  contraction,  an  expansion,  of 
volume.  The  tem^eraturti  of  greatest  density  is,  Cheretbre,  about  42° ; 
and  congelation,  as  is  well  known,  takes  place  at  3Sf. 

Hence  it  appears,  that  the  circumstance  under  consideration  is  not 
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[weuliar  to  Loch  Nets  only ;  but  to  all  laket  irhicfa,  like  that*  tre  in 
soBie  parts  unfatlioniable ;  or,  at  least,  to  deep,  that  the  circuJatlon  ia 
kept  up  during  the  continuance  of  the  frost. 

The  .comparative  warmth  of  the  blue  vapour,  which,  duriufi^  the  ex* 
tremesf  cold  t>f  winter,  borers  over  the  lake,  is  supposed  to  ariie^from 
the  caloric  imparted  to  it  from  the  water. 

DCCLXXX. 

Levity  ov  Hydkooen  Ga^  stit^w^ 

By  It^lating  a  SmaU  BcHUxm. 

The  levity  of  this  gaa,  may  be  demonstrated  by  making 
a  balloon  of^gold-beater*B  sikin,  (using  a  little  diluted  gum- 
arabic  to  dose  up  any  holes  or  fissures,)  filling  it  from  a 
bladdejr  or  jar,  and  tyinff  a  thread  round  the  mouth  of  it 
to  prevent  the  escape  of  the  gas.  When  fully  blown,  attach 
a  fanciful  car  of  coloured  paper,  or  very  thm  paste-board, 
to  it ;  and  let  it  float  in  a  huree  room ;  it  will  soon  gain  tiie 
deling,  where  it  will  remain  for  any  length  of  time.  \S  this 
balloon  is  let  off  in  the  open  air,  the  operator  will  not  see 
it  again.  This  experiment  may  be  varied,  by  putting  small 
grahiis  of  shot  into  the  car,  in  order  to  ascertain  (as  well  as 
tne  circumstances  will  permit,)  the  difference  between  the 
wefght  of  hydrogen  gas  and  the  same  bulk  of  atmospheric  air. 
If  is  with  this  gas  that  balloons,  on  a  large  scale,  are  filled, 

DCCLXXXI. 

Inflation  of  Balloons  on  a  liAEGE  scale. 

Iron,  Zinc,  Sulphuric  Add,  amd  Wdter,  are  the  ingredietits 

fcnerally  used  for  the  production  of  Hydsrogeh  Gais^  to  in- 
ate  Balloons. 

The  Sulphuric  Arid  must  be  diluted  with  5  or  6  parts  of 
Water.  Iron  may  be  expected  to  yield  in  the  common  way 
1700  times  its  own  bulk  of  gas;--or  1  cubic  fiDot  of  inflame 
mable  air  may  be  produced  by  4^  ounce«  of  Iron,  the  like 
w^riit  of  Sulphuric  Acid,  and  IBS^dunces  of  Water.  Six  ounces 
<^Zinc,  an  equal  weight  of  Sul|>huric  Acid,  and  50  onncei  ot' 
Water  are  necessary  tor  producm^  the  same  quantity  of  gas. 
It  is  more  proper  to  use  the  tunungs  or  chippings  of  great 
pieces  of  iron,  as  of  cannon,  &c.,  than  the  filings  of  chat 
metal^  because  the  heat  attending  the  efferv^escence  will  be 
diminished;  and  the  diluted  aad  will  pass  more  readily 
through  the  interstseea  of  the  turnings  when  they  are  heaped 
together,  thaii  through  the  filings  i^icb  stick  closer  ta  one 
Imcther. 
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Hie  weight  of  the  inflwnniAIe  air,  obtnned,  by  xoeun 
of  Suljphunc  Acid,  isi  in  the  common  wsy  t^  procuimg  it, 
geaenlly  one  seventh  of  the  weight  of  common  ur. 

Tlie  annexed  cut  repreaents  a  Balloon  filled  fnm  leTenl 
vessels  at  one  time. 

A,  A.  are  the  invert- 
ed tubs  which  serve 
at  Gasometers,  fi,  B. 
are  larger  Tcsseis  con- 
taining water,  throng 
which  the  Hydrogen 
Gas  passes  to  enter  the 
Gasometer.  Thiiwater 
preserves  the  appar- 
atus ur-dght,  and  pu- 
rifles  UteGsB.  C.  is 
the  base  of  the  Balloon. 
D,  F.  represent  net- 
work thrown  over  the 
Ballocm,  to  which  the 
car  K,  is  fastened  by 
means  of  cords.  E,  E. 
are  the  tubes  which 
convey  the  Gas  from 
Gasometers  into  the 
Balloon, 

When  a  Balloon  is  to  be  filled,  nothing  more  is  necessary 
than  to  pour  the  diluted  add  over  the  inMi  turnings  in  earthen 
vessels,  each  having  one  passage  for  the  Gas  to  Uie  Balloon, 
and  another  for  receiving  the  ingredients.  When  only  a 
little  Hydrogen  is  evolved,  the  ingredients  may  be  stirred 
with  an  iron  rod.  The  ingredienla  may  be  paued  into  the 
vessels  through  glass  funnels,  and  the  passages  should  be 
corked  whilst  the  Gas  is  forming;  wnich  may  be  con- 
veyed by  tin  tubes  to  the  Balloon. 

'  Oburvatioiu.  The  art  of  Bjring,  or  of  imitating  the  feathcfed  tribe, 
tiu  long  lieen  tlw  object  of  earnest  dedra  amonsst  men.  Can,  artificial 
bird*,  winga,  and  other  fnecaa  of  machanliro  tor  Bjing,  generally  ab< 
nurd,  and  always  iiMufficient,  have  frequently  been  exhibited  to  the 
undistinguisbuw  eye  of  the  vulgar;  but  the  stricteit  enquiry  into  the 
accounti  of  auUientrc  Itiitoij,  lindi  no  mention  of  any  ucceaa  having 
kirer  attended  attempta  of  this  nature  picviout  to  the  year  1788: 
Tile  difcoveries  made  on  the  nature  and  properties  oS  tbe  aerial  fluid*, 
by  the  indutlry  of  Black,  Priestley,  Carendieb,  and  olben,  suggested. 
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tome  time  befixe  tbe  abore-nentkmed  year,  the  pncticabQUy  of  kitm* 
UM  machinefl  tufficient  to  elevate  coniiderable  vreigkts  into  ue  rwione 
oT  the  atmosphere.  Mr.  Cavendiah  was  the  first  who  aaoertnnea  the 
specific  gravity  of  hydrogen  ffas  (then  called  inflammable  ahr),  aod  who 
iound  it  to  be  much  lighter  wan  common  air.  His  experiments  on  this 
subject  are  published  in  the  Philosophical  Transactions  for  the  year 
J  766.  In  consequence  of  the  discorery,  it  was  natural  to  condode, 
that  if  a  large  bladder,  or  other  envelope,  was  filled  with  hydrqgen  j;aSy 
and  that  if  the  weight  of  the  envelope  added  to  that  of  the  contamed 
gasy  was  less  than  Uie  weij^ht  of  an  equal  bulk  of  common  aur;  the  ap- 
paratus would  mount  up  mto  the  atmosphere  for  the  same  reason,  and 
m  the  same  manner,  as  cork  would  rise  from  the  bottom  towards  the 
surfiioe  of  theses. 

Dr.  Black,  of  Edinburgh  thought  of  filUng  the  aHantois  of  a  calf  with 
hydrogen  pm,  for  the  purpose  of  shewing  at  his  leotuxes  that  sudh  a 
body  woufil  ascend  hi  the  atmosphere ;  but  he  never  put  the  prq}ect  to 
the  test  of  actual  experience. 

Early  in  the  year  1789,  M.  Cavallo  made  the  first  attempt  to  elevate 
a  bag  nill  of  hydrogen  gas  into  the  surroundUng  air ;  and  an  account  of 
his  experiments  was  read  at  a  meeting  of  the  Royal  Society,  on  the  SOdi 
of  June,  1783.  He  tried  bladders,  the  thinnest  and  largest  that  could 
be  prooired.  Some  of  them  were  cleaned  with  great  csre^  removing 
from  them  all  the  superfluous  membranes  that  ooiud  possibly  be  icrapea 
off;  but  notwithstanding  aU  these  precautions,  he  found  the  largest  and 
l%htest  bladders  to  be  somewhat  too  heavrfor  the  purpose.  Some 
swimming-bladders  of  fishes  were  also  found  too  heavy  for  the  ezperi« 
ment ;  nor  could  he  even  succeed  in  making  durable  light  balls  by  blow- 
ing hydrogen  gas  into  a  thick  solution  of  gums,  thick  varnishes,  and  oil 
paint.  ^  In  (diort,  soap-balls,  uiflated  with  hydrogen  gas,  were  the  only 
things  of  this  sort  which  could  be  elevated  in  the  aur.  These,  per* 
haps,  were  the  first  ahr-balloons  that  were  ever  coqstructed*  ' 

Not  kmg  after  this,  success  attended  an  experiment  of  a  sfanilar  na- 
ture made  at  Avignon,  by  Stephen  Montgolfier:  but  the  bag  was  not 
takd  with  hydrogen  gu.  It  was  filled  with  aur  rarefied  by  heat,  which, 
of  course,  was  l^ter  than  an  equal  bulk  of  common  air  of  the  usual 
temperature. 

It  is  said  that  the  two  brothers,  Stephen  and  John  Montgolfier,  began 
to  think  on  the  experiment  of  the  aerostatic  machine,  as  early  as  the 
middle^  or  latter  end,  of  the  year  1782.  Hie  natural  ascension  of  smoke, 
and  of  the  plouds  in  the  atmospliere,  sugsested  the  first  Idea ;  and  to 
imitate  those  bodies,  or  to  enclose  a  cloud  in  a  bag,  so  that  the  latter 
might  be  elevated  by  the  buoyancy  of  the  former,  was  the  first  prqject 
of  those  celebrated  ffentlemcn. 

Stephen  Montgolfier,  the  eldest,  made  the  first  aerostatic  experiment 
«t  AvIgnoiK  towards  the  mkldle  of  November,  178S.  The  machmo 
consiBted  of  a  bag  of  fine  silk.  In  the  shape  of  a  parallelopipedon,  open 
oo  one  side,  the  capacity  of  which  was  equal  to  about  40  cubic  met 
Bundng  paper,  apphed  to  its  aperture,  served  to  rarefy  the  air,  or  to 
form  tb  cloud ;  «id,  when  sufficiently  expanded,  the  madune  asoended 
tapidly  to  the  deling  of  the  room.  Thus,  the  orignal  discovery  was 
made,  which  was  atterwards  confirmed,  improved,  and  diversified,  by 
several  persons,  in  dUferent  parts  of  the  world. 

As  soon  at  the  newa  of M.  MoDtgolfief  B  sufoefs&d  expaimcnt  i«acho4 
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Fnrifl,  Uie  icientifie  penoits  of  that  capital,  Jiiitly  coAcludlii;  that  «  it-i 
milar  experiment  might, be  msdey  by  filling  a  bag  with  hydrogen  g^s, 
immediatehf  attempted  to  verify  the  Aippoeition.  A  «ubcerlption  for 
defraying  the  ezpcticefl  that  might  attend  the  accomplishnient  of  thtf 
project,  vrai  imraediately  opened ;  persons  of  all  ranks  ran  vrith  eag«i^ 
nets  to  sign  their  names,  and  the  necessary  sum  was  speedily  raised. 
Messieun.  Roberts  were  appointed  to  construct  the  macldne,  end  Mr. 
Charles,  professor  of  experimental  philosophy,  was  appointed  to  supet- 
intend  die  work. 

The  obstacles  which  opposed  the  accomplishment  of  this  first  attempt 
wire  many ;  but  the  two  principal  difficulties  were  to  produce  a  large 
quantity  of  hydrogen  gas,  and  to  find  a  substance  sufficiently  light  to 
make  the  bag  o^  and  at  the  same  time  unpermeable  to  the  gas.  At  last 
tber  oonstructed  a  globukr  bag  of  a  sort  of  silk  BtufP,  called  luiettring; 
wlneh,  in-order  to  render  it  impervious  to  the  gas,  was  corered  with  a 
certain  rarnish,  said  to  consist  of  dissolred  elastic  gum.  The  diameter 
of  this  bag,  whidi,  from  its  ball-like  shape,  was  odled  a  balloon,  wai 
about  13  feet  English.  It  had  only  one  aperture,  like  the  neck  of  a 
Madder,  to  which  a  stop-cock  was  adapted.  The  weight  of  the  ballooi?,- 
when  empty,  together  with  the  stop-cock,  was  twenty-five  pounds. 

The  attempts  to  fill  this  bag  comtnenced  on  the  ^ISd  of  August,  1793 ; 
hut  the  operators  met  with  so  many  difficulties  and  disappomtmentSi 
from  inadvertencies,  want  of  materials,  want  of  precaution,  oec.  that  tiie 
actual  ascent  of  the  balloon,  did  not  take  place  before  the  86th  oif  the 
same  month.  On  the  morning  of  that  day,  the  inflated  balloon,  hario^ 
a  small  cord  fastened  to  its  neck,  was  permitted  to  rise  only  to  the  hei^t 
of  about  IdO  feet;  but  at  five  o'clock  in  the  afternoon  of  the  97th,  it 
was  discnga^d  from  its  faetenings,  in  the  Champ  de  Mars,  and  roio 
majestically  m  the  atmosphere,  before  the  eyes  of  a  great  many  tfaoo^' 
sand  spectators,  -  and  amidst  a  copious  shower  of  rain.  In  about  two 
minutes  time,  it  arose  to  the  height  of  about  3193  ftet.  After  remaining 
in  the  atmosphere  only  three-quarters  of  an  hour,  this  balloon  fell  m  a 
field  near  Goncsse,  a  village  about  fifteen  miles  firom  Paris.  Its  fail  wnri 
attributed  to  a  rupture  that  was  found  in  ft,  and  it  was  reasonably  Ima- 
gined, that  the  expanuon  of  the  hydrogeii  gat,  when  the  baUoon  had 
reached  a  much  less  dense  part  of  the  atmosphere,  had  burst  it.  When 
this  balkx>n  went  up,  it  was  found  upon  trial  to  be  thirty-ftve  pounds 
lighter  than  an  equal  bulk  of  common  air. 

Thus,  in  the  years  1788  and  1783,  it  was  ascertained  that  bags  ftiR 
of  hydrogen  gas,  or  of  rarefied  common  air,  either  of  which  la  lighter 
than  common  air  in  its  usual  state,  would  ascend  into  the  atniosf&ere, 
and  that  they  might  take  up  considerable  weights. 

Soon  after  the  success  of  their  first  attempt,  the  Montoolfiers  repeated 
the  experiment  in  the  open  air,  and  with  bags  of  difwrent  sixes ;  but 
their  nrst  grand  and  public  exhibition  in  the  presence  of  a  nuib^rooa 
assembly,  was  made  on  the  5th  of  June,  1783,  with  an  aerOstatie  qM« 
chine  or  bar  that  measured  thirty-five  feet  in  diameter.  The  maehine^ 
Inflated  by  uie  rarefied  air,  ascended  to  a  considerabte  heighit,  and  thai 
felt  at  the  distance  of  7^68  feet  from  the  original  place  of  aaettorioh* 
This  experiment  was  described  and  recorded  with  great  accuracy  ;  and 
accounts  of  it  were  immediately  forwarded  to  the  court  of  fnnei,  to 
the  Academy  of  Sciences,  and  idmost  as  far  jis  literary  and  enlotaining 
iN)rMSiH>fid(mce  cottld  i^ach. 
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The  youni^er  Montgolfier,  arriving  at  Paris  not  long  after  the' 
abore-mentioned  public  exhibition,  was  inrited  hj  the  Acadettiy  of 
Sciences  to  repeat  his  sin^lar  aerostatic  etpenment;  in  conse- 
quence of  which  inFitation,  ne  began  to  construct  »i  aerostatic  ma- 
chine of  about  seventy-two  feet  in  height,  at  the  expence  of  the  aea^ 
detny.  But  while  this  operation  was  going  on,  and  as  a  successftil  ex- 
periment with  an  inflammable  air-balloon  nad  already  been  performed^ 
on  the  27th  of  August,  the  project  of  maihig  balloons  became  general ; 
and  those  who  wished  to  make  the  experiment,  on  the  imallest  scale,  soonf 
calculated  the  necessary  particulars^  and  ibund  that  the  perfinrmance  of 
the  experiment  was  far  n-om  being  either  diffieult  or  expensire.  TKef 
baron  de  Beaumanoir,  at  Paris,  was  induced  to  try  gold-beater's  skin, 
and  soon  made  a  balloon,  by  gluing  several  pieces  of  that  skin  together. 
Iliis  balloun  was  no  more  than  nineteen  incWs  in  diameter ;  it  was  oif 
course  easily  filled  with  hydrogen  gas ;  and  on  the  1 1th  of  September^ 
1783,  it  mounted  with  rapidity  into  the  atmosphere. 

M.  Montgolfier,  having  completed  his  large  balloon,  agreeably  to  th^ 
desire  of  the  academy,  made  a  private  experiment  with  it  on  the  1 1th  of 
September,  which  succeeded.  On  the  following  day,  another  experiment 
was  made  with  the  same,  before  the  commissaries  of  the  academy,  and 
a  vast  number  of  other  spectators;  but  this  experiment,  in  consequence 
of  a  violent  shower  of  ram,  was  attended  with  partial  success ;  and  the 
aerostat  was  considerably  damaged. 

A  similar  machine  was  speedily  constructed  by  the  same  M.  Mont- 
golfier, by  whom  the  experiment  was  performed  at  Versailles,  on  the 
19th  of  September,  before  the  royal  family  of  France,  and  an  innumer- 
able concourse  of  spectators.  The  preparations  for  filling  the  machine 
with  rarefied  air,  consisted  of  an  ample  scaffold,  raised  some  feet  above 
the  ground ;  in  the  middle  of  which  there  was  a  well  or  chimney,  about 
sixteen  feet  in  diameter ;  and  in  the  lower  part  of  which,  near  the  ground, 
the  fire  was  made.  The  aperture  of  the  balloon  was  put  round  the 
chimney  or  weD,  and  the  rest  of  it  was  laid  down  over  the  well  and  the 
surround InG^  scafibld.  As  soon  as  the  fire  was  lighted,  the  machine  be- 
ffan  to  swell,  acquired  a  convex  form,  stretched  itself  on  every  side;  and 
in  eleven  minutes  time,  the  cords  being  cut,  the  machine  ascended,  to- 
gether with  a  wicker  bask^  or  cage,  which  was  fastened  to  it  by  means 
of  a  rope ;  and  in  which  a  sheep,  a  cock,  and  a  duck,  had  l^een  placed. 
These  were  the  first  animals  that  ever  ascended  with  an  aerostatic  ma- 
chine. The  apparatus  rose  to  the  height  of  about  ]  440  feet,  and '  re- 
mained in  the  atmosphere  during  eight  rninhtes ;  then  fell  at  the  dis- 
tance of  about  10,200  feet  from  Versailles,  with  the  animals  safe  in  the 
basket. 

After  the  success  of  this  experiment  with  the  animals,  &c.  and  when 
ten  mouths  had  scarcely  elapsed,  since  M.  Montgolfier  made  his  first 
experiment  of  this  sort,  M.  Pilatre  de  Rozicr  publidy  offered  himself  to 
be  the  first  adventurer  in  the  newly  invented  machine.  His  offer  was 
accepted,  his  courage  remained  undaunted,  and  on  the  15th  of  Octobfer, 
1783,  he  actually  a/scended  into  the  atmosphere,  to  the  astonishment  of 
a  gazing  multitude.  The  balloon  with  which  he  ascended  was  of  an 
oval  shape,  its  height  being  al)Out  seventy-four,  and  its  horizontal  dia- 
meter forty-eight  feet.  The  aperture,  or  lower  part  of  the  machine,  had 
a  wicker  gallery  about  three  feet  broad,  with  a  baUustrade  both  within 
and  without,  about  three  feet  high.  The  inner  diameter  of  tlus  gallery, 
and  of  the  neck  of  the  machme  which  passed  through  it,  was  nearly 
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MZteen  feet  In  the  middle  of  thit  aoerturp,  an  iron  mte  or  bmier 
was  supported  bj  means  of  chains^  wnich  came  down  from  the  sides  of 
the  macmae.  In  this  oonstruction,  when  [the  machine  was  up  in  the 
air^  with  a  fire  Hsffated  in  the  mte,  it  was  easy  for  a  person  wno  stood 
ill  the  galIeiT>  ana  liad  fuel  with  him,  to  keep  up  the  fire  in  the  opening 
of  the  machine^  hy  throwhiff  the  fuel  on  tlie  ^te  through  pott- 
holes  made  in  the  neck  of  the  balloon  ;  by  which  means,  it  roiffbt 
be  kept  up  as  long  as  the  person  in  its  gallery  thought  proi)er,  or  tilfhe 
had  no  fuel  to  supply  the  hre  with. 

The  fiirst  aerial  Foyage,  with  an  inflammable  air  balloon,  was  per- 
formed on  the  1st  of  December,  176S.  Mr.  Charles,  and  Mr.  Robert, 
were  the  first  adventurers.  The  balloon  was  globular,  its  diameter  be« 
inff  twcnty-ieven  and  a  half  feet  A  net  went  orer  the  upper  hemi- 
apoere,  and  was  fiuteped^to  a  hoop,  which  went  round  the  middle  of 
toe  ballooo.— From  this  iBdop  ropes  proceeded,  and  were  fastened  to  a 
boat,  which  swung  a  few  feet  below  the  balloon.  In  order  to  prevent 
the  burstuig  of  the  machine  by  the  expansion  of  the  ns  in  an  elevated 
region,  a  valve  was  made  in  the  upper  part  of  it,  which,  by  pulling  a 
stnng,  would  open  and  let  out  part  of  the  gas.  There  was  likewise  a 
long  silken  pipe,  through  which  the  balloon  was  filled. 

The  apparatus  for  filling  it,  consisted  of  several  wooden  casks  placed 
round  a  lar^  tub  fiill  of  water,  every  one  of  which  had  a  long  tin  tube, 
which  [termmated  under  a  vessel  or  funnel,  that  was  invertra  into  the 
water  of  the  tub.  A  tube  then  proceeded  from  this  funnel,  and  com- 
municated with  the  balloon,  which  stood  just  over  it.  Iron  filings  and 
diluted  sulphuric  acid,  were  put  into  the  casks;  and  the  ^,  whidi  was 
extricated  from  those  matenals,  passed  through  the  tm  tubes,  then 
through  the  water  of  the  tub,  and,  lastly,  through  the  tube  of  the  hm- 
nel  into  the  balloon.    See  the  Cut 

When  Messieurs  Charles  and  Rdbert  placed  themselves  in  the  boat, 
they  had  with  them  prt>Der  philosophical  instruments^  paovisions,  clo- 
thhfig,  and  some  bags  full  of  sand,  by  way  of  ballast  With  these  pre- 
parations, they  ascended  at  three-quarters  after  one  o'clock.'  At  the 
time  they  went  up,  the  thermometer,  (Fahrenheit's  scale,)  stood  at  S3 
degrees,  the  mercury  in  the  barometer  stood  at  S7  inches,  from  which 
th^  deduced  their  altitude  to  be  nearly  600  yards.  During  the  rest  of 
their  voyage,  the  mercury  in  the  barometer  moved  generally  between 
97  inches,  and  97,65 ;  rising  and  falluiff  according  as  part  of  the  ballast 
was  thrown  out,  or  some  gas  escaped  from  the  balloon.  The  thermo- 
meter stood  generally  between  53"  and  67. 

Soon  after  their  ascent  they  remained  stationary  for  a  short  time ; 
they  then  went  horizontally,  m  the  direction  of  N.  N.  W.  They  cros- 
sed the  Seine,  and  passed  over  several  towns  and  villages,  to  the  great 
astonishment  of  the  inhabitants,  who  did  not  expect  to  see  such  a  spec- 
tacle, and  who  had  perhaps  never  heard  of  this  new  sort  of  experi- 
ment This  charming  aenal  voyajie  bsted  one  hour  and  three  quar- 
ters. At  last  they  descended  ui  a  field  near  Kesle,  a  small  town,  about 
97  miles  distant  from  Paris;  so  that  they  had  gone  at  the  rate  of  about 
16  miles  per  hour,  without  feeling  the  least  inconvenience;  and  the 
balloon  underwent  no  other  alteration  than  what  was  occasioned  by 
the  dilatation  and  contraction  of  the  gas,  according  to  the  vidsaitudes 
of  heat  and  cold. 

The  iuooeag  of  these  experiments,  spread  an  universal  enthusiasm 
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fbroiigbout  Europe,  and  similar  onet,  both  in  the  duninutire  and  ih 
the  krge  way,  were  soon  undertaken  m  dififerent  countries.  The  first 
experiment  of  this  kind,  exhibited  ui  London,  was  on  the  86th  of  No- 
yember,  1783,  when  an  inflammable  air  tiaUoon,  10  feet  m  diameter, 
was  sent  up  by  Count  Zambeocari,  an  Italian  gentleman.  The  first 
aerial  voyage  undertaken  in  England,  with  an  inflammable  air  balloon 
of  SS  fiset  in  diameter,  made  of  oil  silk,  was  performed  by  M.L4inaidi« 
another  Itiadian,  on  diie  16th  of  September,  1784. 

The  abbe  Bertholon  seems  to  hare  been  the  first  person  who  made 
use  of  small  balloons  for  mAatmg  the  eiectridtr  of  the  atmosphere, 
whidi  must  be  a  very  useful  metliod,  particularly  in  calm  weather, 
when  dectrical  kites  cannot  be  raised.  He  raised  several  air  balloons, 
to  which  long  and  slender  ivires  were  attached,  the  lower  extremity  of 
the  wire  bdnff  fastened  to  a  glass  stick  or  otheiLinsulated  stand,  whmby 
he  obtained,  mm  such  wires,  electricity  enougn  to  shew  its  kind,  and 
even  sparks. 

On  the  19th  of  January,  1784,  an  aerostatic  machine,  of  about  S7 
feet  in  height,  and  90  in  diameter,  was  launched  from  the  Castle  De 
Bisanoon,  near  Romano,  in  Dauphiny.  It  arose  with  surprising  velocity, 
sad  as  the  wind  was  north,  it  went  southward :  but  when  the  machine 
had  ascended  to  the  height  of  above  6000  feet  In  less  than  ten  minutes, 
it  fell  at  the  distance  of  nearly  ibur  miles. 

This  experiment,  and  indeed  the  similar  success  of  many  others, 
shews  tint  there  frequenth^  are,  in  the  atmosphere,  currents  of  air  in  dif- 
feient,  and  sometimes  quite  oppo^te,  direcUons ;  this,  however,  is  har 
from  haxif  always  the  case.  Ir  different  currents  could  always  be  met 
with  at  diflereiit  heights  above  the  surfeoe  of  the  earth,  the  method  of 
gtdding  balloons  would  be  extremely  easv;  for  the  aerial  traveller 
would  nave  nothing  more  to  do  than  to  place  himself  hi  the  favour- 
aUe  current,  wUch  he  might  do  by  throwing  out  either  some  ballast  or 
some  inflammable  gas,  aooonling  as  he  wished  to  go  higher  or  lower. 

The  largest  aerostatic  machine  ever  made,  and  fill^i  with  rarefied 
air,  was  launched  at  Lyons  on  the  I9th  of  January,  1784,  with  not 
less  than  seven  persons  ui  its  gallery,  amongst  whom  were  Joseph 
If  ontgolfier  and  Filatre  de  Rozier.  The  height  of  this  machine  was 
about  lis  feet,  and  its  horizontal  diameter  about  104.  Its  weight, 
when  it  ascended,  ioehiding  passengers,  gallery,  &c.  was  about  1600 
pounds. 

This  machine,  having  sufi^red  considerably,  in  consequence  of  previ- 
ous triab,  was  by  no  means  in  a  pcarfect  state  yfbetk  it  ascended ;  never- 
thdess,  when  the  action  of  the  fire  had  mfiated  it,  the  seven  persons, 
who  in  Miite  of  evety  remonstrance,  had  placed  themselves  in  die  gal- 
lery, refusing  to  rebnquish  their  places,  the  machine  was  released  from 
the  ropes,  which  confined  it,  and  ascended  majestically  into  the  atmos- 
phere. At  a  oertam  hdght,  the  wind  turned  it  towards  the  west ;  but 
It  afterwards  proceeded  east-south-east,  ascending  at  the  same  time, 
until  it  was  at  least  1000  yards  high. 

The  eSect  which  was  produced  on  the  spectators  by  this  spectacle,  is 
detcribed  as  the  most  extraordinary  that  was  ever  occasioned  by  any 
production  of  human  invention.  It  was  a  mixture  of  the  strangest  na- 
ture hnagmable.  Vociferations  of  joy,  shrieks  of  fear,  expressions  of 
applause,  the  sound  of  martial  instruments,  and  the  discharge  of  mor- 
tars, piwlaced  an  efl^  more  easily  imagined  Uian  described.    Some  of 
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the  BpecLatorn  fell  on  tKtir  kntes,  and  otben  elevated  their  suppliant 
hands  to  the  heavens ;  lome  wemen  fainted,  and  many  wept ;  but  tlie 
4»nfident  tr arellen,  without  ahewing  the  least  appearance  of  fear,  were 
jcontinuallj  waring  their  bats  out  of  the  gallery* 

At  about. fifteen  mumtea  after  the  ascent,  the  wind  shifted  agam;  but 
it  was  so  feeble  that  the  machine  ^tood  almost  afcationary  for  about  four 
minutes.  Unfortunately,  diout  this  time,  a  rent  was  made  in  Uie  ma^ 
chine,  which  occauoned  ks  deacent ;  and  whan  it  came  within  600  feet 
id  the  gnmnd,  its  velocity  vaa  oonaiderably  accelerated*  It  is  said  that 
no  leas  than  60^000  peraons  besides  the  Maiecbausee,  ran  to  the  ^pot, 
:iridi  the  greatest  apprehcnaion  for  the  Uvea  <^  the  adventurous  aerial 
travellers.  They  were  immediately  helped  out  of  th^  gallery,  and 
luckily  no  peraon  had  received  any  hurt.  The  machine  was  torn  in  se- 
veral places,  besides  a  vertieal  rent  of  upwards  of  50  feet  in  length, 
which  eleariy  siiews  how  little  danger  is  to  be  apprehended  from  the 
use  of  those  machines,  espedally  when  they  are  properly  constructed 
and  judiciously  managed. 

On  the  hth  of  April,  178i,  Messieura  de  Morveau,  and  Bertrand,  at 
Dijon,  ascended  with  an  inflammable  air-balloon,  which,  according  to 
iheir  barometrical  observations,  aeema  to  have  reached  the  extraordi* 
nary  height  of  13,000  leet,  when  the  oold  mm  ao  great  that  the  ther- 
mometer stood  at  25^ 

On  the  15tb  of  July,  the  duke  de  Chartrea,  the  twp  brot|ieri$  Ri>be|ls, 
and  another  peraon,  amended  with  an  inflammable  air-balloo^,  from 
the  park  of  St.  Cloud,  at  6Si  miautea  paat  aeven  in  the  morning*  This 
balloon  was  of  an  oUong  form,  its  dimensiona  being  $&  feet  by  34. 
It  ascended  with  its  greatest  extension  nearly  hori;(ontal ;  and  after 
remaining  io  the  atmosphere  about  45  minutes,  it  descended  at  a  small 
distance  from  its  place  of  ascension.  But  Uie  inoidenta  that  occurred 
during  this  aerial  excursion  deserve  particular  notice,  as  nothing  like  it 
had  happened  before,  to  any  other  aerial  travellers.  This  machine 
contained  an  inferior  small  bdloon,  filled  with  common  air ;  by  which 
means  it  was  supposed  that  they  might  regulate  the  ascent  and  the  de- 
scent of  the  machine,  without  any  loss  of  the  hydrogen  gaa,  or  of 
ballast.  The  boat  was  furnished  with  a  helm  and  oar/p,  M>ai  yrere  in* 
tended  to  guide  the  machine,  but  which  were  in  this^  fis  well  a^  in 
every  other  similar  attempt,  found  to  be  quite  usekfls. 

On  the  level  of  the  sea,  the  mercury  in  the  barometer  stood  at  3QjS^ 
inches,  and  at  the  place  of  aseennan  h  stood  at  SO,li}.  Three  miiuites 
after  its  ascension,  the  balloon  was  lost  in  the  clouds,  and  the  aerial 
voyagers  lost  sight  of  the  earth,  being  involved  in  a  dense  vapour. 
Here  an  unusual  agitation  of  the  air,  somewhat  like  a  whir] vind,  in  a 
moment  turned  the  machine  three  times  from  the  right  to  the  left. 
The  violent  shocks  which  the  adventurerers  euffered,  pirerented  iheir 
using  any  of  the  means  prepared  for  the  direction  of  the  machine;  and 
they  «ven  tore  away  the  silk  stuff  of  which  the  helm  was  made«  Never, 
said  they,  a  more  dreadful  situation  presented  itself  to  any  eye,  than 
that  in  which  they  were  uivolred.  An  unbounded  oceAU  of  ehl^>eie8S 
clouds  rolled  beneath,  and  seemed  to  forbid  their  return  to  the  earth, 
which  was  still  invisible.  The  agitation  of  the  baUobn  became  gveater 
evury  moment.  They  cut  the  cords  which  held  the  mterior  baUoon, 
which  consequently  fell  on  the  bottom  of  the  (^Eternal  ballooo^  just  upou 
the  aperture  of  the  tube  that  went  down  to  the  boat,  aad  aliopped  that 
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tommuuicatlon.  At  this  time,  the  thermometer  was  a  little  abore  44^ 
A  gust  of  wind  from  below  drove  the  balloon  upwards,  to  the  extremitf 
of  the  rapour,  where  the  appearance  of  the  sun  shewed  them  the  ex« 
isCence  of  nature ;  but  now,  both  the  heat  of  the  sun,  and  the-  diminbhed 
denrity  of  the  atmosphere,  occasbned  such  a  dilatation  of  the  gas  that 
the  burstuig  of  the  balloon  was  apprehended ;  to  avoid  which,  they  in« 
troduced  a  stlclc  through  the  tube,  and  endeavoured  to  remove  the  inner 
balloon,  which  stopped  the  aperture  witMn  the  external  Iralloon  ;  but 
the  dilatation  of  the  gas  pressed  the  inner  balloon  so  forcibly  against 
that  aperture,  as  to  render  eveir  attempt  ineifectuid.  During  this  i\n», 
Aev  cfiontinually  ascended,  until  the  mercury  in  the  barometer  stood  not 
higher  than  94,36  inches  ;  which  shewed  thieur  hdght  above  the  siirfece 
of  the  earth  to  be  about  5100  feet.  Under  these  dreadful  circnmstances, 
they  thought  it  necessary  to  make  a  hole  in  the  balloon,  in  order  to 
|[ive  exit  to  the  gas ;  and  accordingly  the  Duke,  himself,  with  one  of  tlie 
spears  of  the  banners,  made  two  holes  in  the  balloon,  which  opened  a 
rent  of  about  seven  or  eight  feet.  In  consequence  of  this,  they  tiien 
descended  rapidly,  seeing,  at  first,  no  object  either  on  earth  or  in  the 
heavens ;  but  in  a  moment  after,  they  discovered  the  fields,  and  that 
ihey  were  descending  straight  into  a  lake,  whereiu  they  would  inevi- 
tably have  fallen,  had  they  not  quickly  thrown  over  about  60  pounds 
weight  of  ballast,  which  occasioned  their  coming  down  at  about  SO  feet 
b^^ond  the  edge  of  the.  lake.  Notwithstanding  tnis  rapid  descent,  none 
of  the  four  adventurers  received  any  hurt ;  and  it  is  remarkable,  that 
out  of  six  glass  bottles,  (uU  of  liquor,  which  were  simply  laid  down  in 
the  boat,  one  only  was  found  bn«en. 

In  the  course  of  the  summer,  1784,  two  persons,  viz.  one  in  Spain, 
and  another  near  Philadelphia,  in  America,  were  very  near  losing  their 
lives,  by  going  up  with  rarefied  air  machines.  The  former,  on  the  6th 
of  June,  was  scorched  by  the  machine  taking  fire,  and  was  hurt  by  the 
subsequent  faU,  so  that  his  life  was  long  despaired  of.  The  latter,  hav- 
ing ascended  a  few  feet,  was  wafted  by  the  wind  against  the  wall  of  a 
house,  and  some  part  of  the  machinery  was  entangled  under  the  eaves, 
from  which  he  could  not  extricate  it.  At  last,  ue  great  ascensional 
power  of  the  machine  broke  the  ropes  and  chains,  and  the  man  fell  from 
the  height  of  about  90  feet.  The  machine  presently  took 'fire,  and  was 
consumed. 

The  most  remarkable  aerial  voyage  that  was  ever  made  with  an  ae- 
rostatic machine,  was  the  crossing  of  the  English  channel  m  an  infiam- 
mabfe  air  balloon  of  97  feet  diameter.  One  of  the  adventurers  in  this  dan- 
gerous voyage  was  M.  filanchard,  an  intrepid  Frenchman,  who  had 
already  made  five  aerial  voyages  with  the  very  same  balloon,  both  in 
Prance  and  in  England. 

On  Friday  the  7th  of  Januarv  1785,  being  a  fine  clear  morning,  after 
a  sharp  frosty  night,  and  the  wind  being  about  N.  N.  W.  though  hardly 
perceptible,  M.  Blanchard  accompanied  by  Dr.  Jeffries,  an  Ameri- 
oan  gentleman,  departed  from  Dover  castle,  directing  their  course  for 
the  French  coast.  Previous  to  departure,  the  balloon,  with  the  boat, 
containing  the  two  travellers,  several  necessaries,  and  same  hags  of 
sand  for  ballast,  were  placed  within  two  feet  of  the  brinfc  of  the  per-  ' 
peiHllcular  cliff  before  the  castle.  At  one  o'clock  the  intrepid  Blanchard 
desired  the  boat,  &c.  to  be  pushed  off;  but  the  weight  being  too  ^reat 
for  the  power  of  the  balloon,  they  were  obliged  to  throw  out  a  consider- 
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«ble  qiumtky  pf  baUast;  in  oomequence  of  wbich  they  at  hat 
tfeotlj  and  nuycitieatty,  though  mating  very  little  way,  with  only  thiee 
bags  of  ballast,  of  ten  pounoa  weight  each.  At  a  quarter  aflter  one 
o^ock,  thebarometer,  which  on  the  cliff  stood  at  89,7,  was  £dlen  to 
97^ ;  and  the  weather  prored  fine  and  warm.  Dr.  Jefiries  describes 
with  rapture  the  prospect  which  at  this  time  was  before  their  eye*. 

Tlie  country  to  tne  back  of  Dorer^  interspersed  with  towns  and  Tula- 
geSy  of  which  they  could  count  thirty-seren,  made  a  beautiful  appear- 
ance. On  the  other  side,  the  breakers  on  the  Goodwin  Sands  appeared 
formidable.  Opon  the  whole,  they  enjoyed  a  view,  perhaps,  more  ex- 
tended and  dirersified  than  was  ever  beheld  by  mortal  eye.  llie  ballooa 
was  mudi  distended,  and  at  50  minutes  past  one  o'clock  was  descending, 
in  consequence  of  which  they  were  obliaed  to  throw  out  one  bag  and  a 
half  of  sand.  They  wei«  at  this  time  about  one-third  of  the  way  frona. 
Hover,  and  had  loot  distinct  sight  of  the  castle.  Not  lon^  after,  fiodhii^ 
that  the  balloon  was  descending  very  fast,  all  the  remaioinff  ballast  waa 
thrown  over,  also  a  parcel  of  books,  iti  conseouenoe  of  wiiidn  the  balloon, 
rose  again.  They  were  now  at  about  halt-way.  At  a  quarter  past 
two  o'clock  the  rising  of  the  mercury,  in  the  barometer,  shewed  that  they 
were  descending ;  in  consequence  of  which  the  remaining  books  were 
thrown  uito  the  sea.  At  ^  miuutes  after  two,  they  were  at  about  3-^ 
fourths  of  the  way,  and  an  enchanting  view  of  the  Frenc  coast  n>peared. 
before  their  eyes ;  but  the  lower  part  of  tlie  balloon  waaoollapsed,  owing 
to  die  loss  or  condensation  of  the  gas,  and  the  machine  was  descendmg, 
which  obliged  them  to  throw  over  their  provisions,  the  oars  or 
wings  of  t&  boat,  and  other  articles.  *'  We  threw  away,"  said  Dr.. 
JeflSieSj  ^  our  only  bottle,  which  in  its  descent  cast  out  a  steam  like 
smoke,  with  a  rushing  noise,  and  when  it  struck  tiie  water,  we  heard 
and  felt  the  shock  very  perceptibly  on  our  car  and  balloon."  But  the 
balloon  still  approaching  the  sea,  they  beinn  to  strip  and  cast  away  their 
clothes  They  even  intended  to  fosten  SiemselTes  to  the  cords  and  cut 
the  boat  away,  as  theur  last  resource;  but  at  this  critical  pomt,  they  had 
the  satisfoction  to  observe  that  they  were  risfaig ;  their  distance  from  the 
French  shore,  which  they  were  approadiing  verj  fost,  was  about  four 
miles.  Fear  was  now  vanishing  apace ;  toe  French  land  shewed  itself 
every  instant  more  beautiful,  more  distinct,  and  more  extended ;  Caleb, 
and  above  SO  other  towns  and  villages,  were  clearly  distinguished.  Kx-. 
actly  at  three  o'clock  they  passed  over  the  14gh  grounids  about  midway  be- 
tween Cape  Bknc  and  Calais ;  and  it  is  remarkalile  that  the  balloon  at 
this  time  rose  very  fast,  and  made  a  magnificent  arch ;  probably  owing 
to  the  heat  of  the  land,  which  rarified  in  some  measure  the  hydrogen 
gas.  At  last  thev  descended  as  low  as  the  tops  of  the  trees,  in  the  forest 
of  Guinnes,  and  opening  the  valve  for  the  escape  of  the  gas,  they  aoon 
after  descended  sate  to  the  ground,  after  havin|t  accomplished  an  enter- 
prise which  will  ^jrobably  m  recorded  to  the  remotest  posterity. 

The  following  is  the  melancholy  account  of  an  experiment  whidi  was 
attended  by  the  death  of  two  aerial  adventurers,  one  of  whom  was  M. 
de  Rozier,  tlie  first  person  that  ever  ascended  with  an  aerostatic  machiDe. 

M.  Pilatre  de  Rozier^  desirous  of  diversifying  and  imurovin^  the  n^w 
method  of  travelling  through  the  air,  formed  a  plan  of  combining  the 
two  species  of  aerostatic  machines^  from  which  he  expected  to  render 
their  joint  buoyancy  more  lasting,  and  oif  course  more  useful.  Hia  pUm 
was  to  place  an  mflammable  air  balloon  at  top,  and  to  affix  to  it,  by 
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meant  of  iopet>  a  rarefied  air  balk>on»  so  that  a  apace  of  eeveral  feet 
might  faiterrene  between  the  two.  The  passenger,  or  passengers,  were 
intended  to  take  their  places  m  the  jB^lery  of  the  lower  machine,  whence 
ther  could  regulate  the  fire,  and  mi^ht,  by  a  proper  management  of  the 
fuel,  elevate  or  depress  the  whole,  without  the  necessity  of  losing  any  in- 
flammable gas  from  the  upper  balloon. 

Accordingly  this  plan  was  put  in  execution.  The  upper  or  inflam- 
mable air  balloon  was  of  Tarnished  nlk,  lined  with  a  fine  membrane,  like 
goldbeater's  skin.  The  other  balkxHi  was  of  strong  linen.  On  the  i5th 
of  June  1785,  at  seven  o'clock  in  the  rooming,  every  thing  being  ready, 
M.  PQatre  de  Rozier,  and  a  Mr.  Romain,  placed  themselves  in  the  gSl- 
leiy  of  the  balloon,  with  plenty  of  fuel,  hfistrumenta,  and  other  neoessaiy 
articles,  and  arose  in  the  atmosphere.  The  machine  seemed  to  take  the 
best  possible  direction,  but  the  wind  being  both  feeble  and  shifting,  they 
dianged  their  direction  two  or  three  times ;  but  when  they  were  at  a 
considerable  height,  and  not  above  I  of  a  mile  from  the  place  of  ascen- 
sion, the  machine  appeared  to  be  in  flames,  and  presently  the  whole  was 
precipitated  down  to  the  ground.  The  unfortunate  adventurers  were 
mstantiv  killed,  their  bones  disjointed  and  dreadfully  mangled  by  the 
tramendous  falL 

How  the  inflammable  air  took  fire  is  variously  conjectured ;  but  it  is 
natural  to  suppose,  that  the  sparks  of  fire  must  have  flown  from  the 
lower  to  the  upper  or  inflammable  air  balloon.  On  the  ground,  the  bag 
of  the  upper  balloon  was  in  a  great  measure  burned  or  scorched ;  that  of 
the  lower  was  entire. 

Omitting  the  various  uninteresting,  though  not  numerous  aerial  voyages 
undertaken  in  various  parts  of  the  world,  during  the  17  years  subsequent 
to  the  above-mentioned  dreadful  accident,  we  shall  add  the  account  of 
two  experiments  since  performed  in  Englaqd  by  M.  Gamerin.  The 
first  of  these  is  remarkable  for  the  very  great  velocity  of  its  motion  ;  the 
second  for  the  exhibition  of  a  mode  of  leaving  Uie  balloon,  and  of  des- 
cending with  safety  to  the  ground. 

On  &e  30th  of  June  1802,  the  wind  being  strong  though  not  impetuous, 
U.  Oamerln,  and  another  gentleman,  ascended  with  an  inflammable  air 
balloon  from  Ranelagh-gardens  on  the  south-west  of  London,  between 
finur  and  ^ve  o'clock  in  the  afternoon ;  and  in  exactly  three  quarters  of 
au  hour  they  descended  near  the  sea,  at  the  distance  of  four  miles  from 
Colchester.  The  distance  of  that  place  from  Ranelagh  is  sixty  miles ; 
therefore,  they  travelled  at  the  asttonishine  rate  of  80  miles  per  hour.  It 
seems  that  the  balloon  had  power  enough  to  keep  them  up  four  or  five 
hours  longer,  in  which  time  they  might  nave  gone  safe  to  tne  continent ; 
hut  prudence  induced  them  to  descend  when  Uiey  discovered  the  sea  not 
^roff. 

The  singular  experiment  of  ascending  into  the  atmosphere  with'  an  in* 
flammable  air  balloon,  and  of  descending  with  a  machine  called  a  para- 
chute, was  performed  by  M.  Gamerin  on  the  91st  of  September  1809. 
He  ascended  from  St  George's  Parade,  North  Audley-street,  and  des- 
cended safe  into  a  field  near  the  Small  Fbx  Hospital  at  Pancras. 

The  balloon  was  of  the  usual  sort,  viz.  of  oiled  silk,  with  a  net,  from 
wh^  ropea  proceeded,  whidi  terminated  in,  or  were  joined  to,  a  single 
rope  at  a  fow  feet  bek>w  the  balloon.  To  this  rope  the  parachute  was 
JMlened  in  the  fbUowmg  manner. 
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Tht  rtcdbr  maj  «aaily  feim  to  hknMlf  m  kifH  of  Uiis  |pAi«thiit«p  bf 
imactniiv  a  largia  vunbralk  of  canvas  of  about  30  met  in  diaiaoCar^  ImU 
dfatitate  of  the  riba  and  handle.  Several  ropes  of  about  30  feet  ki 
length,  which  proeeeded  from  the  edge  of  the  parachute,  teroiioaled  m  a 
ooniinon  johung  from  which  shorter  ropee  prooeeded^  to  the  extramities 
of  which  a  circular  basket  was  fastened ;  and  in  the  basket  M.  Garnerin 
placed  himself.  Now,  the  fioffle  rope,  which  has  been  said  aboTo  to  pro- 
ceed frofa  the  balloon,  passea  through  a  bole  in  the  centre  of  the  para< 
chute,  also  through  certain  tin  tubes,  which  were  placed,  one  after  the 
other,  in  the  pkce  of  the  handle,  ow  slick,  of  an  umbrella,  and  waa  lastly 
fastened  to  the  basket;  so  that  when  the  balloon  was  in  the  air,  by  cut* 
tina  the  end  of  this  rope  next  to  the  basket,  the  parachute,  with  the 
baScet,  would  be  separated  from  the  balloon ;  and,  ui  (klling  downwards, 
would  be  naturally  opened  by  the  resistance  of  the  air.  The  use  of  the 
tjn  tube  was  to  let  the  rope  slip  off,  with  greater  certainty,  and  to  pre- 
vent its  being  entangled  with  any  of  the  other  ropes ;  also  to  keep  the 
parachute  at  a  distance  from  the  bai^ket. 

The  balloon  bc^an  to  be  filled  at  about  two  o'ciock.  There  were  3d 
casks  filled  with  iron  filings  and  diluted  sulphuric  acid,  for  the  produc- 
tion of  the  hydrogen  gas.  These  communicated  with  three  other  caskir 
or  general  receivers,  to  each  of  which  was  fixed  a  tube  that  ennptied 
itself  into  the  main  tube  attached  to  the  balloon. 

At  six,  tlie  i)alloon  being  quite  frill  of  gas,  and  the  parachute,  &c 
being  attached  to  it,  Mr.  Garnerin  placed  himself  in  the  basket,  and 
ascended  majestically  amidst  the  acclamations  of  innumerable  apectaton. 
The  weather  was  the  dearest  and  pleasanteat  imaginable ;  the  whid  waa 
gentle  and  about  west  by  south ;  in  oonaoquenee  of  which  M.  Garnerin 
arent  in  the  direction  of  about  east  by  notth.  In  about  eight  mjnatea 
tiane,  the  balloon  and  parachute  had  ascended  to  an  immenae  height, 
and  M.  Garnerin,  in  the  basket,  could  scarcely  be  perceived.  While 
every  spectator  was  oontemfriating  the  grand  aigfat  before  them,  M. 
Garnerin  cut  the  rope,  and  in  an  instant  he  waa  aeparated  from  the  bal- 
loon, trusting  his  safety  to  the  parachute. 

At  first,  VIZ.  before  the  parachute  opened,  he  fell  with  neat  vdoclty ; 
hut  as  Mion  as  the  parachute  was  expanded,  which  took  ^ace  a  few  mo* 
agents  after,  the  descent  became  very  gentle  and  gradual.  In  thia  descent 
a  remarkable  rlrcumstanoe  was  observed,  namely,  that  the  paraohuta 
with  the  appendage  of  cords  and  basket,  soon  began  to  vibrate  like  the 
pandWum  of  a  clock,  and  the  vibrationa  were  ao  great,  that,  more  than 
ancf ,  the  paraohute  and  the  basket  with  M.  Garnerin,  seemed  to  be  on 
the  same  level,  or  quite  horizontal ;  which  appeared  extremely  dange roua: 
however,  the  extent  of  the  vibrations  diminished  as  ha  cama  piaity  near 
the  ground.    On  coming  to  the  earth,  M.  Garnerin  experienced  soma 

S petty  atrong  shocks,  and  when  he  came  out  of  the  basket,  ha  waa  much 
iscomposed;   but  be  soon  recovered  his  spirits,  and  remained  without 
any  material  huit. 

As  soon  as  tiie  parochuta  was  aeparated  from  tha  balloon,  tha  lafttar 
ascended  with  great  rapidity ;  and»  being  of  an  oval  farm,  i^med  itadC 
with  its  longer  axis  into  an  horizontal  position. 

Coutel,  captain  of  the  aeronautic  corps,  in  France,  aiotildad  witli  ikt 
fiMrepr^nani  balloon  on  the  96th  of  June,  179a,  and  conducted  the 
wonderful  and  important  service  of  reoonmMtering  tha  hoaHkajoniaa  at 
the  battle  of  Fleurus>  aocmnpanied  by  one  a^futant  and  a  geuaraL    Ha 
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Moeiidad  f  wipt  on  that  dty,  to  obtcarve,  from  in  devtation  of  fSnir  huu« 
(bed  and  forty  yards,  the  pogition  and  manoeuvres  of  the  enemy.  ONa 
each  occasion  he  remaiuea  ibur  houi%  in  the  a!^,  an^d>.b^  meaifB  of  pre- 
concerted signals  with  flags,  carrie<d(  on  a  oorrespondenee  with  General 
Jourdaiiy  the  commanded  of  tlie  FiMch  amy,  which,  in  cxmsequenoe, 
wis  Yiotoii<Ni0. 

His  intended  ascent  had  been  made  ioiowo  to  the  enemy,  whoj.  at  tlie 
moment  when  the  bidloon  began  to  take  its  flight,  opened  tho  me  of  a 
battery  against  the  aeronauts.  The  first  toB^  was  directed  too  low  : 
one  Ml,  mevtrtheless,  fwnncd  between  the  bafloon  and  the  car,  and  so 
near  to  the  former,  that  Coutel  imagined  it  had  struck  it  When  the 
snbsequent  discharges  were  made,  the  balloon  had  already  reached  such 
a  degrde  of  aldtude,  as  to  be  bejond  the  reach  of  cannon  shot,  and  the 
icronauts  saw  tiie  balk  flying  beneath  the  car.  Arrived  at  their  iiK 
tsndsd  height,  the  observers,  rembte  irom  dangtr,  and  undisturbed, 
viewed  all  the  eroliitions  of  the  enemy,  and,  from  the  peaceful  rep;ions 
of  the  air,  oomnoauded  a  distinct  and  comprehensire  prospect  of  two 
formidable  annies  engaged  in  the  work  of  death  I 

Balloons  a^  useftil  in  ascertaining  the  direction  and  nature  of  winds, 
nfkii}  thonde^-stonns,  hail,  snow,  and  ail  kinds  of  meteors;  also  the 
temflSMture  and  rarity  ef  the  air  at  various  elevations^  They  also  would 
be  usefnl  for  tracing  out  correctly,  on  maps,  the  real  figure  of  islands, 
seas,  coasts,  mountains,  and  even  continents.  For  the  relief  of  seamen, 
when  a  fthip  is  hi  danger,  a  bSll6on  of  a  lar^re  size  would  be  an  invahi- 
able  aO^lsition.  Balloons  i^ht  also  be  us^  in  the  conveyanue  of  men^ 
goods,  and  letters,  from  one  |3ace  to  another. 

From  the  ktiowledge  of  the  shnple  fact  that  hydrogen  gas  Is  lighter 
than  atmospheric  air,  what  may  not  man  achieve ! ! 

DCGLXXXII. 
CMsfltUCTION  OF  BaLLOOKS. 

The  shape  of  the  balloon  is  one  of  the  firat  objects  of  odik 
aUknilion.  As  a  tfpheira  admits  the  greatest  CBpacity  undet 
the  least  suriact^  the  spherical  figUre^  or  that  whidi  Ap 
ptOBches  nearest  to  it,  has  been  generally  preferred.  IRam*^ 
ever,  once  bodies  of  this  fonn  oppose  a  ^reat  suriade  to  tlw 
air^  and,  oons^uoatJy,  a  greater  oostruction  to  the  action  of 
the  oar  or  wings»  than  those  of  some  other  form,  it  has  been 
pnmosed  to  construct  balloons  of  a  conical  or  oblong  figure^ 
and  to  make  them  proceed,  with  their  narrow  end  forward. 
Some  have  suggested  the  shape  of  a  fish;  others,  that  of  a 
bud;  but  ekher  the  globular,  or  the  ^;g-like  shfq>e^  is,  all 
thrngs  oonndered)  certainly  the  best  whSh  can  be  adopiedb 

l%e  baff  or  cover,  of  an  inflammabIe4Br  baUoon^  is  besi 
made  of  tne  aiik  sti^  caUed  Jnstrine,  varnished  over,  fint 
for  a  Mont^lfier,  or  heated«4dr  bafioon,  on  account  of  itii 
gnat  sisei  hnen  cloth  has  been  used,  Uneid  within  or  vMiaiiit 
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with  paper,  and  varnished.  Small  baDoona  are  made  either 
of  varnished  paper,  or  simplv  of  paper  unvarnished,  or  of 
gold-beater's  skin,  and  such  like  light  substances.  The  best 
way  to  make  up  the  whole  coating  of  the  balloon,  is  by  dif- 
ferent pieces,  or  slips,  joined  lengthways  from  end  to  end, 
like  the  pieces  composing  the  surface  of  a  geographical 
globe,  ancf  contained  net  ween  one  meridian  and  another;  or 
like  the  dices  into  which  a  melon  is  usually  cut*  and  sup- 
posed to  be  spread  out  flat 

After  providing  the  necessair  quantity  of  the  stuff,  and 
each  piece  having  been  properly  prepared  with  drying  oil, 
let  the  corresponding  edges  be  sewed  together  in  such  a 
manner  as  to  leave  about  half,  or  three-quarters,  of  an  inch 
of  one  piece,  beyond  tbe'edge  of  the  other ;  in  order  that  this 
may,  in  a  subsequent  row  of  stitches,  be  turned  over  the 
latter,  and  both  again  sewed  down  together:  by  so  doing, 
a  considerable  d^ree  of  strength  is  given  to  the  whole  bag 
at  the  seams,  and  the  hazard  of  the  gas  escaping,  is  doubly 
prevented.  Having  gone  in  this  manner  tnrough  all  the 
seams,  the  following  method  of  M .  Blanchard  is  admirably 
calculated  to  render  them  yet  more  perfectly  air  ti^t.  Tlie 
seam  being  doubly  stitched,  as  abdve,  lay  beneath  it  a  piece 
of  brown  paper,  and  also  another  piece  over  it  on  the  out- 
side ;  upon  this  latter,  pass  several  times  a  common  fire-iron, 
heated  jiist  sufficiently  to  soften  the  drying  oil  in  the  seam ; 
this  done,  every  interstice  will  be  now  closed,  and  the  seams 
rendered  completely  air  tight.  The  neck  of  the  balloon 
being  left  a  foot  in  diameter,  and  three  in  length,  and  all 
the  seams  finished,  the  bag  will  be  ready  to  receive  the  var- 
nish, a  single  coating  of  which  on  the  outside  is  found  pre- 
ferable to  the. former  method  of  giving  an  internal  as  well 
as  an  external  coat.  • 

The  car,  or  boat,  is  best  made  of  wicker- work,  covered  with . 
leather,  and  painted ;  and  the  proper  method  o£  suspending 
it,  is  by  ropes  proceeding  from  the  net  which  goes  over  the 
balloon.  The  net  shoulabe  formed  to  the  shape  of  the  bal- 
loon, and  fall  down  to  the  middle  of  it/  with  various  cords 
proceeding,  from  it  to  the  circumference  of  fk  circle  about 
two  feet  below  the  balloon ;  and  from  that  circle  other  ropes 
should  go  to  the  edge  of  the  boat.  This  circle  may.  be 
made  of  wood,  or  of  several  pieces  of  slender  cane  bound' 
together.  The  meshes  of*  the  net  may  be  small  at  top, 
agabst  which  part  /o£  the  balloon,  the  indammabte  air  exerts 
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the  greatest  force;  and* increase  in  size  as  they  recede  from' 
the  top. 

If  a  parachute  is  required,  it  should  be  constructed  so,  as, 
when  distended,  to*form  but  a  small  segment  of  a  sphere, 
and  not  a  com{Jete  hemisphere ;  as  the  weight  of  this  ma- 
chine is  otherwise  considerably  increased,  without  .gaining' 
much  in  the  opposing  surface.  The  parachute  of  M.  Gar- 
nerin  is  particularly  defective  in  the  too  great  extension  of  its 
diameter;  viz.  by  an  unnecessary  addition  to  its  weight  of 
a  lining  of  paper,  both  withinside,  and  without;  and  m  the 
too  near  approximation  of  the  basket  to  the  body  of  the  para- 
chute; but  especially,  in  the  want  of  a  perpendicular  cord 
passing  from  tne  car  to  the  centre  of  the  concave  of  the  um« 
nnella;  by  the  absence  of  which,  the  velocity  of  the  descent' 
is  cert^n  to  be  very  rapid  before  the  machine  becomes  at 
all  distended.  Whereas,  if  ia  cord  were  thus  disposed,  the 
centre  of  the  parachute  would  be  the  portion  first  drawn 
downwards  by  the  appended  weight,  and  the  machine  would ^ 
be  almost  immediately* at  its  full  extension.  Having  found,' 
by  experiment,  the  diameter,  required  for  insuring  safety,' 
the  further  the  basket,  or  car,  is  from  the  umbrella,  the  less 
fear  shall  we  have  of  an  inversion  of  the  whole  from  violent 
oscillations ;  yet,  the  longer*  the  space  between  the  car  and 
the  head  of  the  machine^  the  longer  will  be  the .  space  run 
through,  in  each  vibration,  when  once  beg^n;  still,  by  so  much 
the  more,  will  they  be  steadier.  This  ought  to  be  attended 
to,  OS,  when  by  the  violence  of  the  oscillations,  the  car  be- 
came (in  Garnerin's  experiment)  .on  a  line  with  the  horizontal 
.axis  of  the  machine ;  the  gravitating  power  of  the  weight  in 
the  ciar,  on  the  umbrella,  being  at  mat  crisis  reduced  to  no- 
thing, the  slightest  cause  might  have  carried  the.  body  of  the 
machine  in  a  lateral  direction,  reversing  the  concavity  of. the 
umbrella ;  and  M,  Gamerin,  might,  perhaps,  have  fallen 
upon  the  (now)  convex,  yet  internalportion  of^the  bag :  conse- 
quently die  whole  would  have  de&cended  confusedly  together. 

.  BCCLXXXIII. 

CoMVosiTipy  Foa  vabnishing  Balloons. 

•  The  ^oompoffltions  for  varnishing  balloons  have  been  va^' 
riously. modified;  but,  upon  the  whole,  the  most  approved 
appears  to  be  the  bird-lime  varnish  of  M:  Faujas  St  Fond^ 
prepared  after  M.Cavallo's  method,  as  follows:  '< In  order 
lo  render  Unseed  oil  drying,  boil  it,  with  two  ounces  of  sujpr 
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of  lead,  'ai^  three  ounces  of  Uibai'gc^  fin:  ef^  pint  of  oil^ 
till  they  are  dissolved,  which  may  be  in  half  an  hour.  Then 
put  a  pound  of  bird-lime,  ttid  naif  a  pnt  of  the  drying  oil 
into  an  iron  or  copper  vessel,  whose  caoacity  should  equal 
about  a  gallon,  and  let  it  boil  very  gently  over  a  slow  cnav- 
aoal  fire^  till  the  birdJioie  ceases  to  Grackfe,  which  will  be  in 
about  half,  or  three-quarters,  of  an  hour :  then  pour  upon  it 
t.wo  pints  and  a  half  more  of  the  drymg  o|l,  and  let  it  boil 
about  an  hour  longer ;  stirring  it  frequ^itly  with  an  iron  or 
wooden  spatul^  As  the  varmsh,  whilst  boiUog^  and  espe- 
cially when  nearly  readjy»  swella  yery  aauch»  eare  should  be 
taken  to  remove,  m  those  caaes,  the  pot  fn^a  the  fire,  and  Id 
replace  it  when  the  varnish  siribsides;  otherwise  it  will  boil 
€m&*  Whilst  the  stuff  is  boili)B^,  the  opentor  should  occa^ 
sionally  examine,  whether  it  has  Doiled  emugh ;  which  may 
be  known  by  observing  whether,  (when  rubbed  between  two 
knives,  which  are  then  to  be  separated  fiom  one  anodier,) 
the  varnish  forms  threads  between  them,  as  it  mua^  then  be 
removed  from  the  fire :  when  nearly  ood*  add  about  an  equal 
quantity  of  oil  of  turpentine.  In  using  the  varaiah,  the  stuff 
must  be  stretched,  and  the  varnish  applied  lukewarm :  'm 
twenty-ifour  hours  it  will  be  dry.** 

nccLxxxiv. 

Akotube  Composition. 

As  the  elastic  resin,  known  by  the  name  of  Indian  rubber, 
has  been  much  extolled  for  a  varnish,  the  fdllowing  method 
of  making  it,  as  practised  by  M.  filanchard,  maj  not  prove 
unacceptable. — Dissolve  elastic  Gum,  cut  small,  m  five  times 
its  weight  of  rectified  essential  Oil  of  Turpentine,  by  keeping 
them  some  days  together ;  then  boil  one  ounce  of  this  solu- 
tion in  eight  ounces  of  drying  linseed  oil  for  a  few  minutes; 
strain  the  solution,  and  use  it  warm. 

DCCLXXXV. 
VaKNISH  FOa  SAREFIBB  AlR  BaLLOONS. 

With  regard  to  the  rarefied<-air  machines,  M.  Cavallo  re- 
eommends,  first,  to  soak  the  cloth  in  a  scdution  of  sal-ammo* 
aiac  and  common  size,  using  one  pound  of  each  to  every 
^[allon  of  water ;  and  when  the  dotn  is  quite  chry,  to  paint 
It  ov«r  in  the  inside  with  some  earthy  colour,  and  strong 
'     or  glue.     When  this  paint  has  dried  pofecdy^  it  wiu 


then  he  pt6pet  to  cover  it  ^th  oily  varbidi,  which  mi^ 
dry  beford  it  eoiiid  f)enetratc  quite  through  the  cloth.  Sim- 
ple dtjisis  linseed  oil  will  answer  die  purpose  aa  wel!  ai 
any,  provMed  it  fae  not  very  fluid. 

rccLxxxvi. 

Inflation  of  Balloons  by  Gas,  from  Coals. 

For  obtaininj^  inflammable  air  from  pit-coaI»  a^phaltum, 
amber,  &c.  &c.  M.  Cavallo  recommends  the  following  appa- 
fatvs  :-^Let  a  veasel  be  made  df  clay,  or  rather  of  iron,  in 
the  shape  of  a  Fl<»«noe  flaak,  somewhat  lai^,  and  whose 
nedc  is  i<Ni|ger  and  larger.  Put  the  substance^  to  be  used. 
nab  thas  vessel,  s&  as  to  fill  about  fi>iir-fifd^B,  or  less,  of  its 
eavi^.  If  the  sufeatanoe  be  of  such  a  nature  as  U>  swell 
mudEi  by  the  action  of  the  fire,  lute  a  tube  of  brass,  or  first 
a  brasa  and  then  a  leaden  tube,  to  the  neck  o(  the  vessel ; 
and  let  thd  ead  of  die  tube  be -so  shaped,  that,  going  into 
the  water,  it  may  terminate  under  a  sort  of  inverted  vessel, 
to  the  upper  aperture  of  which  the  balloon  is  adapted. 
Things  tnus  prqi^ffed,  if  the  part  &(  the  vessel  is  put  into 
the  fire,  and  made  tecUbot^  toe  inflammable  air,  pnxluced, 
will  come  out  of  the  tube,  and  passing  through  the  water 
will  at  last  enter  into  the  balloon. 

Observation.  Plrevious  to  the  operation^  as  a  considerably  quantity 
<}f  common  air  remains  in  the  inverted  vessel,  which  it  ia  more  proper 
tv  expel ;  the  vessel  rfMHiId  hare  a  stop^cock,  through  which  the  common 
air  may  be  sacked  or  puaipai  oaV  stad^tiui  waier  will  ascend  ds  hii^h  as 
tte  stop-cook. 

t^CCLXXJtVn. 

HtDROOEK  6aS  PBOCUKBD  BY  MxAKS  OF  Steam. 

To  proeuve  inflammable  air  by  neaM  of  Steam^  Dr. 
Pknestley  used  a  tusbe  of  ved-hot  brassy  which  be  filled  wMi 
the  turnings  of  iron  that  wvre  asparattsd  in  the  bottng  ^ 
oumon.     By  thia  means  he  obtained  an  inflasntnaUie  air,  the 

roifio  gmvity  of  which  is  to  tlmt  of  common  air  as  1  to  19l 
this  method,  not  yet  indeed  Mlueed:  te  general  praetice^ 
a  tube  about  three-quarters  of  sn  inch  in  diameter,  atid 
about  three  ieet  long,  is  filled  with  iron-tUrnings;  then  the 
neck  of  a  retort^  or  dose  boiler,  hal&fiUed  with  water,  la  in  ted' 
to  one  of  its  ends,  and  the  worm  of  a  refrigeratory  is  adafited 
to  its  other  extremity.  The  middle  part  of  die  tube  ia  then 
surrounded  with  burning  coals,  so  as  to  keep  almtt  one  fobt 
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in  length  of  it  red-hot,  ftnd  a  fire  is  always  made  under  the 
retort  or  boiler  sufficient  to  make  the  water  boil  with  vdiem* 
ence.  In  this  process  a  considerable  quantity  of  inflammable 
air  comes  out  of  the  refrigeratory.  It  is  said  that  Iron  yields 
one  half  more  air  by  this  method  than  by  the  action  of  Sul- 
phuric Acid. 

dcclxxxviii. 

Inflation  of  Rasbfisi>-Atr  Balloons. 

With  regard  to  the  rarefied-«r  balloons,  the  method  of 
filling  them  is  by  means  of  a  scaffold,  the  breadth  of  which 
is  at  least  two-thirds  of  the  diameter  of  the  machine,  and 
elevated  about  six  or  eight  feet  from  the  ground.  From  the 
middle  of  it  descends  a  well,  rising  about  two  or  three  feet 
above,  and  reaching  to  the  ground,  furnished  with  a  door, 
through  which  the  fire  in  the  well  is  supplied  with  fuell 
The  well  should  be  constructed  of  brick,  and  its  diame^r. 
should  be  somewhat  less  than  that  of  the  machine.  On  each 
side  of  the  scaffold  are  erected  two  masts,  each  of  which  is 
fixed  by  ropes,  and  has  a  pullejr  at  the  top.  The  machine 
is  to  be  placed  on  the  scaffold,  with  its  neck  round  the  aper- 
ture of  the  well.  The  rope  passing  over  the  pulleys  of  the 
two  masts,  serves  to  lift  the  balloon  about  fifteen  feet  above 
the  scaffold ;  and  it  is  kept  steady,  and  held  down,  whilst 
filling,  by  ropes  passing  tnrou^h  loops  or  holes  about  its 
equator.  These  ropes  may  easily  be  disengaged  from  the 
machine,  by  slippinfi;  them  through  the  loops  when  it  is 
able  to  sustain  itself.  The  proper  combustibles,  to  be 
lighted  in  the  well,  are  those  which  bum  quick  and  dear, 
rather  than  such  as  produce  much  smoke  ;  because  it  is 
hoi  aivy  and  not  smoke,  that  is  required.  Small  wood, 
and  chopjped  straw,  are  very  fit  for  this  purpose.  As  the 
current  ot  hot  air  ascends,  tne  machine  will  oilate,  and  lift 
itself  above  the  scaffold  and  gallery  which  was  covered  by 
it  The  passengers,  fuel,  instruments,  &c  are  then  placed 
in  the  gallery.  When  the  machine  makes  efforts  to  ascend* 
its  aperture  must  be  brought,  by  means  of  the  ropes  annexed 
to  it,  towards  the  side  of  Uie  well,  a  Uttle  above  tne  scaffi>ld ; 
the  fire-place  is  then  suspended  in  it,  the  fire  lighted  in 
the  grate,  and  the  lateral  ropes  being  slipped  off,  uie  ma- 
diine  is  let  ga 

Ohieryalknt.    It  has  been  determined  by  accurate  experiments,  that 
only  <me»thlid  of  the  common  air  can  be  expelled  from  these  largo  ma- 
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cUdm  ;  and  thtfufiMe  tht  aaceticBng  power  of  the  nzefied^r  in  tlieav 
can  be  ettimated  as  only  equal  to  half  an  ounce  aToirdupoise  for  every 
cubic  foot 

The  conduct  of  baUoon«ywhen  eonatnicted,  filled,  and  actoallj  ai* 
cendcd  m  the  atmoephere,  is  an  ol^t  of  great  importanoe  in  the  prao> 
tfoe  of  aerostation.  The  method  generally  used  for  elevating  or  lower* 
ing  the  balloons  with  rarefied  air,  has  been  the  increase  or.  diminution 
of  the  fire;  and  this  is  entirely  at  the  command  of  the  aeronaut,  as  bng 
as  he  has  any  fuel  in  the  gallery.  The  inflammable-air  balloons  have 
been  generally  raised  or  lowered  by  dimuiishing  their  ballastt  or  by  let* 
ting  out  some  of  the  gas  through  the  valve :  but  the  alternate  escape  of 
the  air  in  descending,  and  dischaige  of  the  ballast  for  ascending,  will  by 
degree?  render  the  machine  incapable  of  floating ;  for  in  the  air  it  is 
imj^ossible  to  supply  the  loss  of  ballast,^  and  very  difficult  to  supply  that 
of  inflammable  air.  These  balloons  will  also  rise  or  fall  by  means  of 
the  rare&ction  or  condensation  of  the  inclosed  air,  occasioned  by  heat 
and  cold,  as  has  been  already  observed.  Wings  or  oars  are  the  only 
means  of  thiR  sort  that  have  been  used  with  any  probable  success ;  and^ 
as  M-  Cavallo  observes,  they  seem  to  be  capable  of  considerable  im« 
proFement,  though  much  is  not  to  be  expected  from  them,  when  the 
machine  goes  at  a  areat  rate.  It  is  a  matter  of  surprise,  that  the  vari- 
ous hints  for  directing  ballcons  appear  to  lie  dormant  with  their  pro- 
jectors, who  seem  indisposed  to  make  any  attempts  to  carry  their  plans 
mto  execution :  thus  the  inventions  of  professor  Daniel,  also  of  Martin, 
and  the  proposals  for  performing  the  same  by  means  of  eagles  trained 
for  the  purpose ;  or  by  a  reverwd  parachute,  to  retard  the  direct  pro- 
gress ot  the  balloon,  wherel)y  less  power  will  be  necessary  to  impel  it 
m  a  lateral  direction  ;•— all  these  plans  remain  obsolete  and  unpractised 
firom  the  time  of  their  suggestion. 

With  respect  to  the  probability  of  directing  aerostatic  machines,  we 
may  infer  it  to  be  possible,  although  the  methods  hitherto  tried  have 
been  inadequate ;  perhaps  because  they  were  not  sufficiently  power* 
fill.  To  expect  to  make  so  large  a  body  as  a  balloon  to  varr  fit>m 
the  wind  by  the  impulsion  of  an  oar  of  six  or  eight  feet  in  length, 
and  one  or  two  in  breadth,  (and  that  by  only  endeavouring  to  draw 
the  car  out  of  the  perpendicular,)  is  to  expect,  bv  means  of  a  boat's 
oar,  to  impel  a  ship  of  burthen.  Oars  are,  doubtless,  the  most  likely 
means  to  effect  this  purpose,  if  they  were  of  dimensions  proportionate 
to  the  effects  they  are  wished  to  produce. 

The  addition  of  sails,  where  any  variation  firom  the  wind  Is  desired, 
will  proTe  injurious,  till  we  have  attained  a  method  (perhaps  onlv  to 
be  accomplished  hj  oars)  of  keeping  the  same  point  of  the  balloon 
continually  in  a  giren  direction,  '^t  we  doubt  not  but  these  also 
might  prove  of  great  service  in  quick  dispatches,  by  water;  as,  for  in- 
stance, where  it  is  required  to  pass  a  fortress  or  fleet;  for  the  succour  of 
a  besieged  town,  or  to  convey  dispatches  thereto.  A  small  balloon,  of 
ten  or  twelve  feet  m  diameter,  provided  with  sails  to  expose  a  larae 
surface  to  the  wind,  beuig  attached  by  a  long  rope  to  a  boat,  would 
outstrip  the  quickest  vessel,  and- might  also  be  made  to  deviate  from  the 
course  of  the  wind;  as  the  water  would  form  a  counter-resisting  me- 
dium, the  want  of  which  in  air-balloons  occanons  the  difficulty  in  steer* 
iog  them,  A  sail*balloon,  similar  to.  the  above,  might  also  be  advanta- 
foouaiy  attached  to  a  land-carnage;  namely,  by  increasing  the  capacity 
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of  tiiB  balloon;  flO  that  Hi  poirtr  cf  ^maenabm  Wnr  mmAjr  M{iibI  to  th» 
wdght  of  thr  ajmended  carriig«,  the  latter  woun  be  dcawn  akmg  bf 
the  inipulatoii  of  the  wuid  against  the  balloon  and  sails;  whUcr  the  nio* 
ties  ever  the  gmiud,  bj  Ihe  small  orerpta  weisht,  may  be  reasonablT 
esptcted  to  anbrd  a  rcsbtance  sufficsent  to  gurae  the  machine,  and  «^ 
losr  of  a  devialioB  in  Che  carriage  of  at  kaat  eight  points  from  tibe  cnurse 
of  tfaewmd. 

In  addition  to  the  uaes,  already  mentioned,  to  wkiefa  ballootn  trt  ap« 
pti6«ble»  they  might  serv^  to  expedite  the  commanicatloii  of  important 
ercnts  by  signals,  and  serre  for  exploring,  frem  a  great  eleratien,  a^ja- 
onit  ooaats  or  regions,  fleets,  and  armies.  The  French  ascribe  to  the  i». 
formation  obtainai,  in  ooasequenee  of  thus  reoonn<rftering  the  army  of  tibe 
enemy,  the  signal  Tictory  gained  hn  the  battle  of  FleuruSy  in  17M.  Bal* 
loena  may  likewise  serve  to  explore  and  ascertain  the  nature  of  the  air 
IB  th^  highest  n^oiw  of  the  atmosphere.  One  of  the  finest  eiperiments 
made  on  this  point  is  that  of  Gav^LiUssac;  who,  being  elevated  m  a  bal* 
laon  to  the  height  of  nearly  eight  mites,  the  greatest  erer  attained  by 
aa^  person,  brought  some  atmospheric  air  from  tlioee  regioqa,  whkh,  on 
bemg  analysed,  tgas  found  tojnrnuh  oxygen,  mtate,  hydrogai,  and  ear* 
bmUe  acid  gas,  in  the  $ame  proportioni  at  at  the  nrface  of  the  earth. 
The  application  of  these  macmnes  to  the  advancement  of  our  knowledge 
of  the  various  phenomena  in  meteorology  standi,  prominent ;  as,  perhaps, 
the  only  means  of  maturing  our  acauatntance  with  causes  yet  known 
only  by  their  eflTeets.  Their  use  will  also  be  indicated  irt  many  urgent 
cases  where  other  means  of  conveyance  might  fall  short. 

The,  hitherto,  unsuccessful  attempts  to  render  aSrial  navigation  of 
service  to  mankind,  ought  to  furnish  no  argument  for  causing  it  to  be 
discouraged^  by  men  of  sense,  or  prohibited  by  dvil  authority.  Manr 
arts  and  sciences  from  which  commerehil'  natirnn  now  derive  so  nmcn 
benefit,  were  lonff  in  rearinir  to  maturity ;  and  were  only  at  length  pro- 
duced for  the  public  good^  ui  eonseqiwnoe  of  p«Cient  hivesUgatiOQ  and 
Nitenrifcd  expmmentt. 


(  ^   ) 


CHAPTER  XVIII. 


COIXHTRIKG  AND  BL£AeRING. 


Dniva  or  WooLLBKWt  Lvksks^  Siucs,  kc 

Permanent  alterations  in  the  coloar  of  doth  can  only  be 
induced  in  two  ways ;  dther  by  peoducing  a  chemical  chttige 
in  the  cloth,  or  by  covering  its  fibres  with  some  substance 
which  possesses  the  wished  Tor  colour.  Recoarse  can  sehlomy 
or  never^  be  had  to  the  first  methodf  because  it  is  hardly  poa*- 
sible  to  produce  a  chemical  change  in  the  fibres  of  cloth, 
without  spoiling  its  texture,  and  rendering  it  useless.  The 
dyer,  therefore,  when  he  wishes  to  give  a  new  colour  to  cloth, 
has  always  recourse  to  die  second  method. 

The  substances  employed  for  this  purpose  are  called  co- 
louring matters,  or  dye-stuffit.  They  are  for  the  most  part 
extracted  from  animal  and  vq;etable  substances,  and  have 
usually  the  colour,  wbich  they  are  to  give  to  the  cloth. 

Since  the  particles  of  colouring  matter  with  which  cIoth« 
when  dyed,  is  covered,  are  tran^uorent,  it  follows,  that  all 
the  light  rejected  from  dyed  cloth  must  be  reflected,  not  by 
the  dye-stuff  itself,  but  by  the  fibres  of  die  cloth  below  the 
dye-stuff.  The  colour  tlierefore  does  not  depend  upon  the 
dye  alone,  but  also  upon  the  previous  colour  of  the  doth. 
If  the  doth  is  black,  it  ia  dear  that  we  cannot  dye  it  of  any 
other  colour  whatever ;  because,  as  no  light  in  tnat  case  is. 
reflected,  none  can  be  transmitted,  whatever  dye-stuff  we 
employ*  If  the  clodi  was  red,  or  blue,  or  yellow,  we  could 
notdyeit  of  any  colour  except  black;  because  as  onbr  red,  or 
blue,  or  yellow  rays  were  reflected;  no  other  could  be  trans- 
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mitted.  Hence  the  importance  cXaAne  whUe  colour^  when- 
doth  is  to  receive  bright  dyes.  It  tnen  reflects  all  the  rajrs 
in  abundance ;  and  therefore  any  colour  may  be  given,  dv 
covering  it  with  a  dye-stuff  which  transmits  only  some  parti- 
cular rays. 

If  the  colouring  matters  were  merely  spread  over  the  sur- 
face of  the  fibres  of  cloth,  by  the  dyer,  the  colours  produced 
might  be  very  bright,  but  they  could  not  be  permanent ;  be- 
cause the  c6lounng  matter  would  be  very  soon  rubbed  off; 
and  would  totally  disappear  whenever  the  cloth  was  washed, 
or  even  barely  exposed  to  the  weather.  ^Fhe  colouring 
matter  then,  however  perfect  a  colour  it  possesses,  is  of  no 
value,  unless  it  also  adheres  so  firmly  to  the  cloth,  that  none 
of  the  substances  usually  applied  to  cloth,  in  order  to  clean 
it,  &C.  can  displace  it  Now,  this  can  only  happen,  when 
there  is  a  strong  affinity  between  the  colouring  matter  and 
the  cloth,  and  when  they  are  actually  combinea  together,  in 
consequence  of  that  affinity. 

Dyeing  then  is  a  chemical  process,  and  consists  in  com* 
Inning  a  certain  colouring  matter  with  fibres  of  cloth.  This 
process  can  in  no  instance  be  performed,  unless  the  dye-stuff 
IS  first  reduced  to  its  integrant  particles ;  for  the  attraction  of 
agCTegation  between  the  particles  of  dye-stuffs,  is  too  great 
tobe  overcome  by  the  affinity  between  them  and  tlie  dpth, 
unless  they  could  be  brought  within  much  smaller  distances, 
than  is  possible  while  they  both  remain  in  a  solid  form.  It 
is  necessary,  therefore,  previously  to  dissolve  the  colouring 
matter  in  some  liquid,  which  has  a  weaker  affinity  for  it,  than 
the  cloth  has.  When  the  doth  is  dipped  into  this  solution, 
the  colouring  matter  is  brought  witnin  the  attracting  dis- 
tance ;  the  doth  therefore  acts  upon  it,  and  from  its  stronger 
affinity,  takes  it  from  the  solvent,  and  fixes  it  upon  itself. 
By  this  contrivance  too,  the  equality  of  the  colour  is,  in  some 
measure,  secured ;  as  every  part  ot  the  cloth  has  an  oppor- 
tunity of  attracting,  to  itself,  the  proper  proportion  of  colour- 
in^partides. 

TThe  facility  with  which  doth  imbibes  a  dye,  depends  upon 
two  drcumstances ;  namely,  the  affinity  between  the  doth 
and  the  dye-stuff,  and  tlie  affinity  between  the  dye-stuff  and 
its  solvent  It  is  directly  as  the  former,  and  inversely  as  the 
latter.  It  is  of  importance  to  preserve  a  due  proportion  be- 
tween these  two  affinities,  as,  upon  that  proportion  much  of 
the  accuracy  of  dyeing  depends.     If  the  affinity  between  tha 
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colouring  matter  ilnd  the  doth  is  too  great,  compared  with 
the  affinity  between  the  colouring  matter  and  the  solvent,  the 
doth  will  take  the  dye  too  rapidly,  and  it  will  be  scarcely 
possible  to  prevent  its  colour  from  being  unequal.  On  the 
other  hand,  if  the  affinity  between  the  colouring  matt(^  and 
.  Jie  solvent  is  too  ^eat,  compared  with  that  between  the  co- 
louring^ matter  ana  the  doth,  the  cloth  will  either  not  take 
the  cdlour  at  all,  or  it  will  take  it  very  slowly  and  very 
fidntly. 

Wool  has  the  strongest  affinity  for  almost  all  colouring 
matters,  silk  the  next  strongest,  dotton  a  considerably  weaker 
affinity,  and  linen  the  weakest  affinity  of  all.  In  orcler  there- 
lore,  to  dye  cotton  or  linen,  the  dye-stuff  should,  in  many 
cases,  be  dissolved  in  a  substance  for  which  it  has  a  weaker 
affinity,  than  for  the  solvent  employed  in  the  dyeing  of  wool 
or  silk.  Thus  we  itiay  use  Oxide  of  Iron  dissolved  in  SuU 
phuric  Acid,  in  order  to  dye  wool ;  but  for  cotton  and  linen, 
iC  is  better  to  dissolve  it  in  Acetous  Acid. 

Was  it  possible  to  procure  a  suffident  number  of  colouring 
matters,  having  a  strong  affinity  for.  cloth,  to  answer  all  the 
purposes  of  dydng,  that  art  would  be  exceedingly  simple  and 
easy.  But  this  is  by  no  means  the  case ;  for  if  we  except 
Indigo,  the  dyer  is  scarcely  possessed  of  a  dye-stuff  which 
yields,  of  itself,  a  good  colour,  suffidently  permanent  to  de^ 
tore  the  name  of  a  dye. 

This  difficulty,  which  at  first  sight  appears  insurmountable, 
has  been  obviated  by  a  very  ingenious  contrivance.  Some 
substance  is  employed,  whicn  has  a  strong  affinity,  both  for 
die  cloth  and  for  the  colouring  matter.  This  substance  is 
previously  combined  with  the  cloth,  which  is  then  dipped 
Alto  the  solution  containing  the  dye-stuff.  The  dye-stuff, 
^omlnnes  with  the  intermediate  substance,  which,  being 
firmly  combined  with  the  cloth,  secures  the  permanence  of  the 
dye.  Substances  employed  for  this  purpose  are  denominated 
mordUnts. 

The  most  important  part  of  dyeing,  is  undoubtedly  the 
proper  choice,  and  the  proper  application  of  mordants ;  as 
upon  them,  the  permanency  of  almost  every  dye  depends. 
Every  thing  which  has  been  said  respecting  the  application 
of  colouring  matters,  applies  equally  to  the  application  of 
mordants.  They  must  be  previously  dissolved  in  some 
Kqi|id,  which  has  a  weaker  affinity  for  them  than  the  cloth 
has,  to  which  they  are  to  be  applied ;  and  the  cloth  must  be 
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dipped,  or  even  steeped  in  this  solution^  in  order  ^  Mturate 
itaefr  with  the  mordant. 

Ahnost  all  the  substanoes  used  as  mordants,  are  earths. 
Metallic  Oxides,  Tan,  and  Oil. 

Of  earthy  mordants,  the  most  important,  and  most  gener- 
ally used,  18  Alumine.  It  is  used  either  in  the  state  q£ 
common  alum,  in  which  it  is  combiQed  vith  Sulphuric  acid, 
or  in  that  of  Acetite  of  Alumine. 

Alum,  when  used  as  a  mordant,  is  dissolved  in  water,  andL 
very  frequently,  a  quantity  of  Tartrate  of  Potass  is  dissolved 
along  with  it.  Into  this  solution  the  cbth  is  put,  and  kmt 
in  it,  till  it  has  absorbed  as  much  Alumine,  aa  is  neoessair.  it 
is  then  taken  out,  and  for  die  most  part  washed  and  ctried. 
It  is  now  a  good  deal  heavier  than  it  was  before,  owing  to 
the  Alumine  which  has  combined  with  it.  The  Tartar  servss 
two  purposes;  the  Potass  which  it  contains,  combines  with 
the  Sulphuric  Acid  of  the  alum,  and  thus  prevents  that  veiy 
corrosive  substance  from  injuring  the  texture  of  the  doth» 
which  otherwise  might  happen :  tne  Tartareoua  Aad,  on  the 
4|ther  hand,  combines  witn  part  of  the  Alumine,  and  forma  a 
Tartrate  of  Alumine,  which  is  more  easily  decomposed  by  the 
the  doth,  than  alum. 

Acetite  of  Alumine  has  been  but  lately  introduced  into 
dyeinjj.  This  mordant  is  prepared  by  pouring  Aeetate  c£ 
Lead  into  a  solution  of  alum ;  a  double  oeoomposition  takes 
place,  the  Sulphureous  acid  combines  with  the  Lead,  and  the 
compound  predpitates  in  the  form  of  an  insoluble  powder, 
whilst  the  Alunune  combines  with  the  Acetous  Add,  and  re> 
mains  dissolved  in  the  liquid.  This  mordant  is  employed 
tor  cotton  and  linen,  which  have  a  weaker  affinity  than  wiool 
for  Alumine.  It  answers  much  better  than  alum;  the  cloth 
is  more  essalj  saturated  with  Alumine,  and  takes,  in  opaaa- 
^uence,  both  a  ridier  and  more  permanent  colour* 

Besides  Alumine,  Lime  is  sometimes  used  as  a  mordant. 
Cloth  has  a  strong  affinity  for  it ;  but,  in  general,  it  does  not 
answer  so  well,  as  it  does  not  give  so  good  a  colour.  When 
used,  it  is  in  the  state  of  Lime-water. 

Almost  all  the  metallic  oxides  have  <m  affinity  fiir  doth, 
but  only  two  of  them  are  extenaivdy  used  as  mordants^ 
lumady,  the  Oxides  of  Tin,  tmi  of  Iron. 

The  Oxide  of  Tin  was  first  introduced  into  dyeing  by 
Kuster»  a  German  chemist,  who  brouj^ht  the  secret  to  London 
In  1548.    This  period  fonns an  era m  the *'  ' 
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The  Oxi4e  oSTm  bfi$  ea«Ued  tb€  mod&n^B  ipatlv  to  turpHi 
many  of  the  ancients,  in  the  fineness  of  their  colours ;  and 
tren  to  equal  the  faiBous  Tynan  fnirjde:  by  means  of  it  akne, 
scarlet,  the  brightest  of  all  eolours,  is  produoecL 

Tim  as  Proust  has  proved,  is  capaolc  of  two  degrees  «f 
oxidation.  Tlie  first  Oxide  is  composed  of  0.70  parts  of 
Ti%  and  0,80  o[  Oxygen ;  the  second,  or  white  oaude,  of 
0.60  parts  of  Tin»  aad  0.40  of  Oxygen.  The  firet  Oxida 
ahaorbs  Oxygen  with  rery  great  fatuity,  eyen  from  tlie  air, 
and  is  mpicuy  converted  iot^  white  Oxide.  This  ftet  makta 
it  eertaim  that  it  is  the  white  Oxide  of  TUk^  afeike^  which  is 
the  nra/  mordant;  even  if  the  other  Oxide  was  applied  to 
dothy  m  it  probably  often  is»  it  must  soon  be  eonveitol  into 
trhite  Oxide,  by  absorbing  Oxjrgen  from  the  atmosphera 

Tin  is  used  as  a  moidant  ia  three  states :  dissolved  id 
N itro^Muriiitic  Acid,  in  Acetous  Acid,  and  in  a  mixture  of 
Sulphi«ric  and  Muriatie  Acida*  Nitre-Muriate  <tf  Tin  is  the 
eemnion  mordapi  employed  by  dyers*  They  prepare  it,  by 
dissolving  Tin  in  dilutea  Nitnc  Aciid,  to  which  a  oeitain  pro* 
portion  3^  Muriate  of  Soda  (common  salt),  or  of  Muriate  of 
Ammonia  (sal-ammoniac),  is  added*  Part  of  the  Nitric  Acid 
decomposes  these  salts,  combines  with  their  bsses,  and  seta 
the  Muriatic  Acid  at  liberty*  It  waa  prepared  at  first  with 
Nitric  Acid  alone,  but  that  mode  was  very  defective,  because 
the  Nitric  Acid  vm  veadily  qMrerts  Tin  to  white  Oxide, 
and  then  is  ineapafale  of  dissolving  k ;  the  consequence  of 
which  was,  the  urecipitation  of  the  whole  of  the  Tin»  To 
remedy  this  ^deject,  ccmrnoD  salt,  or  sal-l«Bmoiiiac,  was 
verjr  soon  added;  Muriatic  Acid  haviSDg  the  property  of  die* 
aoliving  white  Oxide  of  Tin  very  readUy.  A  considerable 
easing  of  Nitric  Acid  nuj^t  be  made»  by  employing  aa 
much  Sulphuric  Acid,  as  is  just  sufficient  to  saturate  the  naee 
of  the  common  salt,  or  sal-ammoniac  enq^yed 

When  the  Nitro>muriate  of  Tin  is  to  be  used  as  a  mor- 
dant) it  is  dissolved  in  a  large  quantity  of  water,  and  the 
cbth  is  di{^)ed  in  the  solution^  and  allowed  to  refnain  tilt 
suiBciently  saturated.  It  is  then  taken  out,  and  washed 
and  dneai  Tartar  is  usually  dissolved  in  the  water  aloag 
with  the  Nitro-Muriate.  The  consequence  of  this  is  a  doulila 
decomposition :  the  Nitropmuiiatie  Acid  combines  with  th(e 
Potass  of  the  Tartar,  while  the  Tartareous  Acid  dissolves  tbo 
Oside  of  Tin*     Whea  Tartav  is  used,  thereibie,  in  My 
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considerable  quantity,  the  mordant  U  not  a  Nitro-muriate^ 
but  a  Tartrite  of  Tin. 

Iron,  like  Tin,  is  capable  of  two  degrees  of  oxidation; 
but  the  green  Oxide  absorbs  Oxygen  so  readily  from  the 
atmosphere,  that  it  it  very  soon  converted  into  tne  red  Ox- 
ide. It  is  only  this  hist  Oxide  which  is  really  used  as  a 
mordant  in  dyeing.  The  green  Oxide  is,  indeed,  sometimes 
Implied  to  doth;  but  very  soon  absorbs  Oxygen,  and  is 
converted  into  the  red  Oxide.  This  Oxide  has  a  very  stroog 
affinity  for  all  kinds  of  cloth.  The  permanency  of  the  iroa- 
^ts  on  linen  and  cotton  is  a  sufficient  proof  of  this.  Aa  a 
mordant,  it  is  used  in  two  states ;  in  that  of  Sulphate  of 
Iron  (copperas),  and  Aoetite  of  Iron.  The  first  is  oom- 
monly  used  finr  wool.  The  salt  is  dissolved  in  water,  and 
the  cloth  dipped  in  it  It  may  be  used  also  for  cotton,  but 
in  most  cases  Aeetite  of  Iron  is  preferred.  It  is  prepared 
by  dissolving  Iron^  or  its  Oxide,  in  vinegar,  sour  oeer,  or 
ryroligneous  Add,  and  the  Icmger  it  is  [kept,  the  more  it  is 
preferred.  The  reason  if,  that  this  mordant  succeeds  best, 
when  the  Iron  is  in  the  state  of  red  Oxide.  It  would  be 
better,  then,  to  oxidate  the  Iron,  or  convert  it  into  rust, 
before  using  it;  which  might  be  easily  done,  by  keeping  it 
lor  some  time  in  a  moist  plaoe,  and  sprinkling  it  oceasionally 
with  water. 

Tan  has  a  very  strong  affinity  for  cloth,  and  for  several 
colouring  matters;  it  is  therefcnre  very  frequently  employed 
as  a  mordant  An  infusion  of  nut|galls,  or  of  sumach,  or 
isf  any  other  substance  containing  Tan,  is  made  in  water, 
and  the  cloth  is  dipped  in  this  infusion,  and  allowed  to  re- 
main till  it  has  absorbed  a  sufficient  quantity  of  Tan.  Silk 
is  capable  of  absorbing  a  very  great  proportion  of  Tan,  and 
by  that  means  acquires  a  great  increase  of  weight  Manu- 
facturers sometimes  employ  this  method  of  increasing  tlie 
weight  of  silk. 

Tan  is  often  employed  also,  along  with  other  mordants, 
in  order  to  produce  a  compound  mordant.  Oil  is  also  used 
lor  the  same  purpose,  in  the  dyeing  of  cotton  and  linen. 
The  mordants  with  which  Tan  is  most  frequently  combined, 
are  Alumine,  and  Oxide  of  Iron. 

Besides  these  mordants,  there  are  several  other  substances 
fiec^uently  used  as  auxiliaries,  either  to  facilitate  the  combi- 
nation otihe  mordant  with  the  doth,  or  to  alter  the  shade 
of  colour ;  the  chief  of  these  are^  Tartar,  Acetate  of  Lead» 
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Common  Salt,  Sal-AmmoniAC,  Sulphate,  or  Aoetite  of  Cop« 
per,  &a 

Mordanta  not  only  render  the  dye  permanent,  but  have 
alao  oonaiderable  influence  on  the  colour  produced.  The 
same  colouring  matter  produces  very  different  dyes,  accord- 
ing as  the  mordant  is  changed.  Suppose,  tor  instance, 
that  the  colouring  matter  is  Cochineal ;  if  we  use  die  alu- 
minous mordant,  the  cloth  will  acquire  a  crimson  colour; 
but  the  Oxide  of  Iron  produces  with  it,  a  black. 

In  dyeing,  then,  it  is  not  only  necessary  to  procure  a 
mordant  which  has  a  suflidently  strong  affinity  for  tne  colour- 
ing  matter  and  the  doth,  and  a  colouring  matter  which 
possesses  the  wished-for  colour  in  perfection ;  but  we  must 
procure  a  mwdant  and  a  colouring  matter  of  such  a  nature, 
that  when  oomUned  together,  they  shall  possess  the  wi^ed- 
for  colour,  in  perfection.  It  is  evident  too,  that  a  great 
variety  of  colours  may  be  produced  with  a  ringle  dye-stufl^, 
provided,  we  can  change  the  mordant  sufficient^. 

The  colouring  matter  with  which  the  cloth  is  dyed,  does 
not  cover  every  portion  of  its  surface ;  its  particles  attach 
themselves  to  the  cloth  at  certain  distances  from  each  other ; 
for  doth  may  be  dyed  different  shades  of  the  same  colour, 
fighter  or  darker,  merely  by  varying  the  Quantity  of  colour- 
ing matter.  With  a  small  quantity,  the  shade  is  light ;  and 
it  necomes  dee]3er,  as  the  Quantity  increases.  Now  this 
would  be  impossible,  if  the  dye-stuff  covered  the  whole  of 
the  cloURT 

That  the  particles  of  colouring  matter,  even  when  the 
shiide  is  deep,  are  at  some  distance,  is  evident  from  this 
weQ-known  fact,  that  doth  may  be  dyed  of  two  colours  at  the 
fame  time.  All  those  colours  to  which  the  dyers  give  the 
name  of  compound^  are  in  fact  two  different  colours  applied 
to  the  cloth  at  once.  Thus  doth  eets  a  green  colour,  by 
being  first  dlyed  blue,  and  then  yellow.  < 

The  colours  denominated,  by  dyers,  simple,  because  they 
are  the'  foundation  of  all  their  other  processes,  are  foiir ; 
Bamdy,  blue,  yellow,  red,  and  black.  To  these  they  usu- 
aUy  add  a  fifth,  under  the  name  of  root,  or  brown  colour. 

Bluk  Dybs. 

The  only  edouring  matters  employed  in  dyeing  blue,  are  woad  and 
indigo. 

Wbad'is  aplant  cultivated  in  this  kincrdoro^  and  even  grbwa  wild  in 
some  parti  or  Eoj^lind.    Indigo  Is  a  blue  powder^  extracted  from  a 
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Rpecies  of  plant  whidi  is  culdrated  for  that  purpose  in  iIk  SaiC  an^ 
West  Indies.  These  plants  conUin  a  peculiar  green  pollen,  whlcli-  in 
that  state,  is  soluble  in  water.  This  pollen  has  •  strong  affinity  lor  oxy* 
gen,  which  it  attracts  ^greedily  from  the  atmoaphere ;  in  consequence 
of  which  it  assumes  a  blue  colour,  and  becomes  Insoluble  id  Wate^.  ' 
'  Indigo  has  a  very  strong  affinity  for  wool,  silk,  cotton^  and- linen. 
Every  kind  of  doth,  therefore,  may  be  dyed  with  it,  without  the  asan* 
tance  of  any  mordant  whatever.  The  colour  thus  induced  is  vety  per- 
manent; because  the  indigo  is  already  saturated  with  oxygen,  aodbe^ 
cause  it  is  not  liable  to  be  decomposed  by  those  subatances,  to  the  action 
of  which  the  cloth  is  exposed.  But  it  can  only  be  applied  to  doth,  hn 
a  state  of  solution ;  and  the  only  solvent,  known,  beuiff  sulphuric  add,  it 
would  seem,  at  first  sight,  that  the  sulphuric  acid  solutipii  is  the  only 
state  in  which  indi^  can  be  employed  as  a  dye. 

The  sulphate  of  indigo  is  indeed  often  used  to  dye  wool  and  silk  blue; 
but  it  can  scarcely  be  applied  to  cotton  and  linen,  because  the  aflfadty 
of  these  substances  for  mdigo  is  exceedingly  beatttiftil ;  and  it  is  known 
by  the  name  of  Saxon  blue. 

DeCLXXXIX, 

To  Dyb  Wool  and  Woollen  Cloths    of  ▲ 

Bltte  Colour. 

m 

One  part  of  Indigo  is  to  be  dissolved  in  four  parts  of 
eoncentrated  Sulphuric  Acid ;  to  the  solution,  one  part  of 
dry  Carbonate  oi  Potass  is  to  be  added,  and  then  it  is  to 
be  diluted  with  eight  times  its  weight  of  water.  The  doth 
must  be  boiled  for  an  hour  in  a  solution,  containing  five 
parts  of  alum  and  three  of  tartar,  for  every  S2  parts  of 
cloth.  It  is  then  to  be  thrown  into  a  water-bath,  oontain- 
iiig  a  greater,  or  smaller,  proportion  of  the  diluted  Sul- 
phate of  Indigo,  accordinc;  to  the  shade  which  the  cloth  is 
mtended  to  receive.  In  this  bath  it  must  be  boiled  till  it 
has  acquired  the  wished-for  colour. 

Obiervaiioru,  The  alum  and  tartar  are  not  intended  to  act  as  moii> 
dants^  but  to  facilitate  the  decomposition  of  the  sidphate  of  fagdiga  Xlio 
alkali  added  to  the  sulphate  answers  the  same  purpose.  These  substai^ 
ceSj  also^  by  saturating  part  of  the  sulphuric  acid,  serve,  in  some  mea- 
sure, to  prevent  the  texture  of  the  cloth  from  beinff  injured  by  the  ac- 
tion of  the  acid,  which  is  very  apt  to  happen  in  this  process. 
-  But  sulphate  of  indigo  is  by  no  means  the  only  solution  of  ^t  pig- 
ment employed  in  dyeing.  By  fu  the  most  common  knethod  is,  to 
deprive  indigo  of  the  oxygen,  to  which  it  owes  its  blue  colour,  and 
thus  to  reduce  it  to  the  state  of  green  polfen ;  and  then  to  dissolve  it  in 
water,  by  means  of  alkalies,  or  alkaluie  earths,  which,  ui  that  state,  act 
upon  it  very  readily. 

Two  different  methods  are  employed  for  this  purpose.  The  first  of 
these  methods  iss  to  mix  with  uidigo  a  solution  ofsome  substance  which 
has  a  stronger  afBiiily  for  oxygen  than  the  greeii  basis  of  ind^;  green 
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oxide  of  iron,  for  instance,  and  difii^rent  metallic  sulphurets.  If,  there- 
fore, indigo>  lime,  and  green  sulphate  of  iron,  are  railed  together  in 
water,  the  indigo  gradually  loses  its  blue  colour,  becomes  green,  and 
is  dissolved :  mile  the  green  oxide  of  iron  is  converted  into  the  red 
oxide.  The  manner  m  which  these  chanj^es  take  place  is  obvious ;  part 
of  the  lime  decomposes  the  sulphate  of  iron ;  the  green  oxide,  the  in* 
stant  that  it  is  set  at  liberty,  attracts  oxygen  from  the  indigo,  decom* 
poses  it,  and  reduces  it  to  Uie  state  of  green  pollen.  This  green  pollen 
IS  immediately  dissolved  by  the  action  of  the  rest  of  the  lime. 

The  second  method  is,  to  mix  the  indigo,  in  water,  with  certain  vm* 
table  substances  which  readily  undergo  fon^eatBtion ;  the  ind^o  is  de- 
prived of  its  oxygen,  and  dissolved  oy  means  of  quick-Ihne  or  alkali^ 
which  is  added  to  the  solution.  The  first  of  these  methods  is  usually 
followed  in  dyeing  cotton  and  linen :  the  second,  in  dyeing  wool  and 
silk. 

In  the  dveing  of  wool,  woad  and  bran  are  commonly  employed  aa 
reaetable  ferments,  and  lime  as  the  solvent  of  the  green  base  of  the 
indigo.  Woad  itself  contains  a  colouring  matter  precisely  similar  td 
indigo;  and  by  following  the  common  process,  indigo  may  be  extracted 
from  it.  In  the  usual  state  of  woad,  when  purcnased  by  the  dyer* 
the  indigo,  which  it  contains,  is  probably  not  far  from  the  state  of  greeq 
pollen.  Its  quantity  in  woad  is  but  sroajl,  and  it  is  mixed  with  a 
great  proportion  of  other  vegetable  matter. 

-  When  the  cloth  is  first  tawn  out  of  the  vat,  it  is  of  a  green  colour  ; 
but  it  soon  becomes  blue,  by  attractinff  oxygen  from  the  air.  It  ought 
to  be  carefully  washed,  to  carry  off  the  uncombined  particles.  This 
solution  of  indigo  is  liable  to  two  inconveniences :  first,  it  is  apt  some- 
times to  run  too  fast  into  the  putrid  fermentation ;  this  may  be  known 
by  the  putrid  vapours  which  it  exhales,  and  by  the  disappearing  of  the 
green  colour.  In  thu  state  it  would  soon  destroy  die  ind&o  altogether. 
The  tnconrenience  is  remedied  by  adding  more  lime,  whfcn  hat  the  j>ro- 
pertv  of  moderating  the  putrescent  tendency.  Secondly,  sometimes 
the  fermentation  goes  on  too  languidly.  This  defect  is  remedied  by  add- 
ing more  bran,  or  woad,  in  ore»r  to  diminish  the  proportion  of  quick- 
Kme. 

Dccxt;. 

To  Dyb  Silk  of  a  Blue  Colour. 

-  Silk  is  d^ed  light-blue  by  a  ferment  of  six  parts  of  Bran^ 
mx  of  Indiffo,  ax  of  Potass,  and  one  of  Madder.  To  dye 
it  of  a  dark  olue,  it  must  previously  receive  what  is  callea  a 
ground-colour ;  a  red  dye-stuff,  called  archil,  is  used  for 
this  purpose. 

DCCXCT. 

To  Dtb  Cotton  and  Liken  of  a  Blue  Colour* 

Cotton  and  linen  are  dyed  blue  by  a  solution  of  one  part 
of  Indi^,  -one  part  of  green  Sulphate  of  Iron*,  and  two 
parts  of  quick-lime. 
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YELLOW  DYia. 

The  principal  colouring  iDatten  for  dyeing  yeDow,  are  wM,  hut\e, 
and  quercitron  bark. 

Weld  w  a  plant  which  srows  commonly  In  tbig  country ;  Fustic  is  the 
wood  of  a  large  tree  whid  grown  in  the  Went  Indiea,  and  Quercitron  is 
a  tree  growing  in  North  America,  the  baric  of  which  oontalna  colouring 

matter. 

Yellow  oolourinff  matters  have  too  weak  an  affinity  for  clodi,  to  pro* 
duce  permanent  colours  without  the  use  of  mordants.  Clotfi»  tberstore, 
befinre  it  is  dyed  ydlow,  is  always  prepared  by  oomhininff  some  mordant 
or  other  with  it.  The  mordant  most  commonly  employed  for  this  purpose, 
IS  alumine.  Oxide  of  tin  is  sometunes  used  when  very  6ne  yellows  are 
wanting.  Tan  is  often  employetl  as  subsidiary  to  alumine,  and  in  order  to 
fix  it  more  copiously  on  cotton  and  linen.  Tartar  is  also  used  as  an 
auxiliary,  to  brighten  the  colour ;  and  muriate  of  soda,  sulphate  of  lime, 
and  eren  sulphate  of  iron,  in  order  to  render  the  shade  deeper. 

The  yellow  dye  by  means  of  fustic  is  more  permanent,  but  not  so 
beautiful  as  that  given  by  weld,  or  quercitron.  As  it  Is  permaitent,  and 
not  much  injured  by  acids,  it  is  often  used  in  dyeing  compound  colours, 
where  a  yellow  is  required.  The  mordant  is  alumine.  When  the  noor- 
darit  is  oxide  of  iron,  fustic  dyes  a  good  permanent  drab  colour. 

Weld,  and  quercitron  bark  yield  nearly  the  same  kind  of  colour  ;  but 
as  the  bark  yields  colouring  matter  in  much  mater  abundance,  it  is 
much  mcqpe  oonFenient,  ao9  upon  the  whole,  dieaper  than  weU.  It  is 
probable,  therefore,  that  it  will  gradually  simersede  the  use  of  tbat  plant. 
Vb%  metnod  of  using  each  o$  these  dye-stuffs  is  nearly  the  same. 

DCCXCII. 

To  Dye  Woolleks  of  a  Yellow  Colovk.. 

Wool  may  be  dyed  yellow  by  the  fbllbwing  process :  let  ft 
be  boiled  for  an  hour,  or  more,  with  about  \ih  of  its  weight  of 
alum,  dissolved  in  a  sufficient  quantity  of  water.  It  is  then 
to  be  plunged,  without  being  rinsed,  into  a  bath  of  warm 
water,  containing  as  much  Quercitron  bark,  as  eauals  the 
weight  of  the  alum  employed  as  a  mordant.  The  cloth  is  to 
be  turned  through  the  boiling  liquid,  till  it  has  acquired  the 
intended  colour.  Then,  a  quantity  of  clean  powdered  chalk, 
equal  to  the  hundredth  part  of  the  weight  of  the  cloth,  is  to 
be  stirred  in,  and  the  operation  of  dyeine  continued  for  eight' 
or  ten  minutes  longer.  By  this  method  a  pretty  deep  and 
lively  yellow  may  be  given,  fully  as  permanent  as  weld  yellow. 

(Huervaiioiu,  For  very  bright  orange,  or  golden  yellow^  it  is  ucceft* 
sarr  to  have  recourse  to  the  oxide  of  tin  as  a  mordant. 

For  producing  bright  golden  yeUows,  some  alum  must  be  added  along 
^riththetin. 

In  order  to  give  the  yellow  that  delicate  green  shade  so  much  adfnired 
for  certain  purposes,  tartar  must  be  added  in  diffiMnent  proportions,  ac« 
cording  to  the  shade. 
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By  adding  a  small  portion  of  cochineal,  the  colour  may  be  raised  to  a 
fine  orange,  or  even  to  an  aurora. 

Dccxcni. 

To  Dye  Silks  of  a  Yellow  Colour. 

Silk  mar  be  dyed  of  different  shades  of  yellow,  either  by 
Weld  or  Quercitron  bark,  but  the  last  is  the  cheapest  of  the 
two.  The  proportion  should  be  from  one,  to  two  parts,  of 
bark  to  twelve  parts  of  cdlk,  according  to  the  shade.  The 
bark,  tied  up  in  a  bag,  should  be  put  into  the  dyeing  vessel, 
whil^  the  water  whidi  it  contains  is  cold ;  and  when  it  has 
acquired  the  heat  of  about  100^,  the  silk,  having  been  pre- 
viously alumed,  should  be  dipped  in,  and  continued,  till  it 
assumes  the  wished-for  colour.  When  the  shade  is  required 
to  be  deep,  a  little  chalk,  or  pearl-ash,  should  be  added  to- 
wards the  end  of  the  operation. 

J>CCXC|V. 

To  Dtx  Lin£ns  amo  Cottons  of  a  Yellow  Colour* 

The  best  method  of  dyeing  cotton  and  linen  yellow,  is  as 
Callows: — 

The  mordant  should  be  Acetate  of  Alumine,  prepared  by 
cEssolving  one  part  of  Acetate  of  Lead,  and  three  parts  of 
ahirn,  in  a  sufficient  quantity  of  water.  This  solution  should 
be  heated  to  the  temperature  of  100^ :  the  doth  should  be 
aoaked  in  it  for  two  hours,  then  wrung  out  and  dried.  The 
soakinff  may  be  repeated,  and  the  cloth  again  dried  as  before. 
It  is  then  to  be  barely  wetted  with  Lime  water,  and  after- 
wards dried.  The  soaking  in  the  Acetate  of  Alumine  may  be 
again  repeated ;  and  if  the  shade  of  yellow  is  required  to  be 
very  bright  and  durable,  the  alternate  wetting  with  Lime- 
water  and  soaking  in  the  mordant  may  be  repeated  three  or 
four  times.  By  this  contrivance,  a  sufficient  quantity  of 
Alumine  is  combined  with  the  cloth,  and  the  combination  is 
rendered  morepermanentby  theaddidonof  Lime.  The  dyeing- 
bath  it  prepared  by  putting  12,  or  18,  parts  of  Quercitron 
bark  (according  to  the  depui  of  the  shade  required),  tied  up 
in  a  bag,  into  a  sufficient  quantity  of  cold  water.  Into  this 
bath  the  doth  is  to  be  put,  and  turned  round  in  it  for  an 
hour,  while  its  temperature  is  ffradually  raised  to  about  120^. 
It  is  then  to  be  brought  to  a  lx>iling  neat,  and  the  cloth  al- 
lowed to  remain  in  it,  after  that^  only  for  a  few  minutes.  If  it  is 
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kept  long  at  a  boiling  heat,  the  yellow  acquires  a  shade  of 
brown. 

DCCXCV 

» 
Mode  OF  fixikg  a  very  fink  Mineral  Yellow 

Upon  Wool,  Silky  Cation,  Hemp,  <S*c.  by 

M.  HENRI  BBACOVNOT. 

All  the  colours  employed  in  the  art  of  dyeing,  (with  the 
exception  of  Prussian  blue,  which  will  not  fix  upon  every 
kind  of  stuff,  and  Prussiate  of  Copper,  and  Oxide  of  Iron, 
which  f^ve  solid,  rather  than  brilliant  tints)  are  derived  from 
oreanic  matters,  because  they  are  more  easily  applied  than 
mmeral  colours,  but  they  are  also  more  or  less  alterable  by 
time.  The  yellows  are  pecuharly  liable  to  fade ;  and  if  the 
intervention  of  mordants  will  render  the  dye  of  Weld  more 
permanent,  it  is  at  the  expence  of  its  lustre. 

The  mineral  substance  which  I  have  succeeded  in  fixing 
upon  stuffs,  and  which  I  now  recommend  to  dyers  as  the 
most  brilliant  and  permanent  yellow  that  can  lie  imagined, 
is  the  sulphuret  of  arsenic,  or  realgar,  which  also  is  used  tor 
furnish  a  very  lively  permanent  vellow  to  the  painter,  when 
care  is  taken  to  keep  it  free  from  other  Metallic  Oxides 
which  tarnish  its  lustre. 

The  preparation  of  realgar  which  I  employ,  is  its  solution 
in  ammonia;  but  it  is  necessary  to  bring  the  sulphuret  to  a 
cert£un  state  of  division  before  it  will  easily  dissolve  in  this 
alkali.     The  process  is  the  following :  Mix  one  part  of  SuU 

fhur,  two  parts  of  white  Oxide  of  Arsenic,  and  five  parts  of 
^earlash ;  and  melt  the  whole  in  a  crucible,  at  a  heat  a  little 
short  of  redness.  The  result  is  a  yellow  mass,  which  is 
to  be  dissolved  in  hot  water ;  and  the  liquor  filtrated,  to 
separate  it  from  a  sediment  formed  chiefly  of  Metallic 
Arsenic,  in  shining  plates,  and  in  a  small  part,  of  a  chocolate^ 
coloured  matter,  wnich  appears  to  be  a  Sub-sulphuret  of 
Arsenic.  Dilute  the  fibrated  liquor,  then  add  weak  Sul- 
phuric Acid,  which  produces  a  flocculent  precipitate,  of  a 
most  brilliant  yellow  colour.  This  precipitate,  washed  upon 
a  cloth  filter,  dissolves  with  the  utmost  ease  in  liquid  Am- 
monia, giving  a  yellow  solution,  which  colour  is^  to  be  re- 
.  moved  by  an  excess  of  the  same  alkali.  This  solution  is  the 
dyeing  Uquid  in  question ;    into  which,  more  or  less  diluted. 
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acoording  to  the  depth  of  tint  required,  the  wool,  silk, 
cotton,  or  linen,  is  to  be  dipped.  AD  Metallic  utensils  must 
be  carefully  avoided.  When  the  stuffs  come  out  of  this  bath 
ihej  are  OMourless,  but  they  insensibly  take  on  a  yellow  hue 
as  the  Ammonia  evaporates.  They  are  to  be  exposed  as 
equally  as  possible  to  a  current  of  open  air ;  and  when  the 
oobur  h  well  come  out,  and  no  longer  heightens,  they  are 
to  be  washed  and  dried. 

Wool  should  be  fulled  in  the  ammoniacal  solution,  and 
riiould  remain  in  it  till  it  is  thoroughly  soaked;  then,  very 
slightly  and  uniformly  pressed,  or  else  merely  set  to  drain  of 
itsel£  Stilk^  <x)tton,  hemp,  and  flax,  are  only  to  be  di|^)ed 
in  the  dyeing  liquid,  which  they  easily  take.  They  must 
then  be  well  pressed. 

Observations.  The  sulphuret  of  arsenic  will  give  every  imaginable 
tiot  to  stuffs  from  the  deep  golden  yellow  to  the  lightest  straw-colour, 
which  has  the  invariable  advantage  of  never  £sulinir,  of  lasting  even 
longer  than  the  stufb  themselves,  and  of  resisting  all  re-agents  except 
.alkalies.  Hence  it  is  peculiarly  fitted  for  cosUy  tapestry,  velvets,. and 
other  articles  of  furniture  which  are  not  in  danger  of  l)eing  washed  with 
alkalies  or  soap,  and  to  which  the  durability  of  colour  is  a  most  impor- 
tant ol^ect.    It  may  also  be  used  with  advantage  in  paper-ataining. 

It  appears  to  me  that  the  low  price  and  eaa^  applications  of  tms  co: 
louring  liquid  will  render  it  an  important  acquisUion  to  the  art  of  dyeing. 

When  the  sulphuret  of  arsenic  is  dissolved  in  ammonia,  a  small  por- 
tion of  the  arsenic  becomes  oxidated ;  for  if  an  excess  of  lime-water  is 
poured  m,  there  is  a  white  precipitate  of  arseniate  of  lime.  This  oxida- 
tion appears  also  to  take  place  spontaneously,  when  a  pretty  strong  so- 
lution of  the  ammoniacal  liquid  is  eiposed  ror  a  time  to  the  air^  and  is 
shewn  by  the  formation  of  small  crystals  of  arseniate  of  ammonia :  or  If 
an  add  is  added,  sulphuret  of  arsenic  fidls  down,  mixed  with  a  pale 
yeDow  solpburetted  oxide  of  arsenic.  On  this  account  it  Is  better  to 
make  uo  more  of  the  solutkyi  at  a  time  than  is  wanted  for  use. 

With  regard  to  the  danger  to  be  apprehended  from  the  poisonous 
quality  of  Uiis  metal,  though  the  native  realgar  from  its  mixture  with 
oxkle  of  arsenic,  isnot  freenrom  hazard,  the  artificial  sulphuret,  when 
obtained  in  tiie  way  above-mentioned,  a^ipears  to  me  to  be  quite  inno- 
cent; at  least  I  have  given  pretty  large  doses  of  it  to  dogs  and  cats, 
wbidi  these  animals  have  borne  without  inconvenience. 

BSD  DYXS. 

The  colouring  matters  employed  for  dyeing  red,  are  kermes,  cochineal, 
arcMl,  madder,  carthamus^  and  Brazil-wood 

Kernes  is  a  species  of  insect,  affording  a  red  colour  by  solution  in 
water;  but  it  Is  not  so  beautiful  as  cocbmeal,  which  is  likewise  an  in- 
sect, brought  fropA  America.  The  decoction  of  cochineal  is  of  a  very 
beautlfiil  crimson-cQlour.  Alum  brightens  the  colour  of  the  decoction, 
and  occasions  a  crimson  precipitate.  Muriate  of  tin  gives  a  copious  fine 
red  precipitate.— Archil  is  a  paste  formed  of  a  species  of  lichen  pounded, 
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and  kept  moist  for  some  time  with  fltafe  urine.— Madd«r  is  the  loot  of  a 
well-known  plants  nibia  tinctorum.— Carthamus  is  tbe  flower  of  a  plaot 
cultivated  in  Spain  and  the  Levant.  It  contwns  two  oolourfaig  mattera: 
a  vellow,  whicn  is  soliihie  In  water ;  and  a  red,  insoluble  in  water^  but 
soluble  in  alkaline  carbonates.  The  red  colourniff  natter  of  caithamut^ 
extracted  by  carbonate  of  soda,  and  predpitatea  by  lemon-juioey  coo- 
sdtutes  the  rouge  employed  by  ladies  as  a  paint  It  is  afterwards  gtaaoA 
with  a  certain  quantity  of  talc.  The  finenef s  of  the  talci  and  me  pro* 
portion  of  it  mixed  with  the  carthamus,  occasion  the  diflfergpoe  betwesu 
the  chmper  and  dearer  kinds  of  rouge. — Braiil-wood  is  the  irodd  of  a 
tree  growing  in  America  and  the  West  Indies.  Its  deooctioQ  b  of  a  fiaa 
red  colour* 

None  of  tbe  red  colouring  matters  has  so  strong  an  aflbiity  ftr  doth 
as  to  produce  a  permanent  red^  without  tbe  assittance  of  mordaiits. 
The  mordants  employed  are  ahimme,  and  oxide  of  tin ;  oUy  and  ta&t  hi 
certaui  proceswsj  an  also  used ;  and  tartar,  and  muriate  of  Soda,  SR 
frequently  called  in  as  auxiliaries. 

BCCXCTI. 

To  Dye  Woollsns  of  Red,  Caimson,  akd  Scablet 

Cohurs. 

Coarse  Woollen  stuffs  are  dyed  red  with  madder  or  archil : 
but  fine  doth  is  almost  exchisively  dyed  with  Cochineal, 
though  the  colour  which  it  receives  from  Kermes  is  much 
more  durable.  Brazil-wood  is  scarcely  used,  except  aa  an 
auxiliary,  because  the  colour  which  it  imparts  to  Wool  is  not 
permanent 

Wool  is  dyed  crimson,  by  first  impr^rnatinff  it  with 
Alumine,  by  means  of  an  alum  bath,  and  then  boiling  it  in  a 
decoction  of  Cochineal,  till  it  has  acquired  the  widied-fbr 
colour.  Tbe  crimson  will  be  finer,  if  the  tin  mordant  is  sub- 
stituted for  alum ;  indeed,  it  is  usual  with  dyers  to  add  a 
little  Nitro-Muriate  of  Tin,  when  they  want  fine  crimsons. 
The  addition  of  Archil  and  Potass  to  the  Cochineal,  both 
renders  tlic  crimson  darker,  and  gives  it  more  bloom ;  but 
the  bloom  very  coon  vanishes.  For  paler  crimsons,  one-half 
of  the  Cochineal  is  withdrawn,  and  Madder  substituted  in 
its  place. 

Wool  may  be  dyed  scarlet,  the  most  splendid  of  all  colours, 
by  first  boilmg  it  in  a  solution  of  Murio-Sulphate  of  Tin,  ' 
then  dyeing  it  pale  yellow  with  Quercitron  bark,  and  after- 
wards crimson  with  Cochineal ;   for,  scarlet  is  a  compound 
colour  consisting  of  crimson  mixed  with  a  little  yellow. 

Observations.  It  is  well  known  that  doth  dyed  in  the  piece  n  never 
saturated  throir^hotit  with  the  colouring  matter.  Indeed  such  clothe 
may  be  distinguished  from  those  dyed  in  the  wool,  ^  exanuning  thair 
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edges  when  cut  j  for  their  interior  is  alweTf  ^  *  ftinter  tint  than  the 
iiinhcei  ■  sometnnet  almoet  while.  If,  to  aroid  thit,  the  cloth  be  made 
of  wool  dyed  before  spun,  it  is  more  espensirey  but  becomes  more 
agreeable  to  wear,  nerer  showing  white  edges.  Some  oolouri  can  only 
be  giTcn  to  doth  after  it  is  manu£utured ;  for  example^  codiinra], scar- 
let, the  beaa^  of  which  would  be  impaired  by  carding^  spinning;  and 
fiimiig.  Scanet  ia  therefore  always  dred  in  the  piece,  and  liable  to  ex« 
Ubit  white  edges.  The  diseoTenr  of  tne  Count  de  la  Boulajye-Mardllac, 
dirsdor  and  professor  in  the  scaool  of  the  GobelfaiSy  entirely  remores 
thisdefect.  His  theory  is»  that  the  water  with  which  the  cloth  is  soaked 
before  immersion  in  the  dye-vat,  occupying  alresdy  the  interstices  of  the 
dothf  prohibits  the  entrance  of  the  cmounng  liquid;  so  thatthe  doth, 
tfaou^  strongiy  wruiig  to  displace  the  water,  is  able  only  to  recdre  the 
cdounog  matter  to  a  certam  depth.  His  ahn  then  was  to  hare  the 
ek)th  so  oMistcned  as  to  be  fit  for  the  fjrocess,  and  yet  to  hare  the  water 
ao  compleldy  rsmored  from  the  ulterior  of  the  cloth,  as  to  peniiit  the 
dye  to  enter ;  and  this  he  effects  b^  maldng  the  moistened  doth  pass 
through  between  rollers  placed  within  and  at  the  bottom  of  the  dye-rat : 
so  that,  the  web  passing  from  one  windlass  through  the  dye-rat,  and 
bdng  stroqgly  compressed  by  the  rollers  in  its  passage  to  anoth^  wmd* 
lass,  all  the  rematnnig  water  is  driren  out  into  the  colouring  Kquid  (and 
diluting  it  to  that  extent),  and  is  replaced  by  the  cdouringllquid,  so  aa 
to  reoeire  cobur  bto  its  rery  centre.  The  winding  is  continued  back* 
wards  and  forwards  from  one  whidlass  to  the  other,  and  through  the 
roUfamnress,  till  the  dye  is  of  suAdent  mtensity.  CloUis  thus  dyra,  are 
of  so  Intense  a  colour  as  to  appear  less  bright  than  scarlets  are  by  the 
common  process ;  but  this  deeper  reflection  of  red  rays  may  be  obvialsd 
by  addfaigj  to  the  bath,  some  turmeric  or  (ustie. 

DCCXCYU. 

To  Dtk  Silks  op  Rkd,  Crimson,  and  other  Coloubs. 

Silk  is  usually  dyed  red  with  Cochinetl,  or  Carthai^us,  and 
sometimes  with  Brazil-wood.  Kermea  does  not  answer  for 
silk ;  Madder  is  scarcely  ever  used  for  that  purpoee,  because  it 
does  not  yield  a  colour  bright  enough.  Archil  is  employed 
to  mje  Nik  a  bloom ;  but  it  is  scarcely  erer  used  by  itself, 
unfess  when  the  colour,  wanted,  ia  lilac. 

Silk  may  be  dyed  crimson,  by  ateejnng  it  in  a  solution  of 
alum,  and  then  aydng  it  in  the  usual  way  in  a  Cochineal 
bath. 

The  colours  known  by  the  names  of  poppjfy  cherry ^  rose, 
aadjlesh-cohur,  are  ^ven  to  silk  by  means  of  Carwamus. 
The  process  consists  merely  in  keeping  the  silk  as  long  as  it 
extracta  any  colour,  in  an  alkaline  solution  of  Carthamua, 
into  which  as  much  lemon-juice,  aa  gives  it  a  fine  cherry-fed 
cokmr,  has  been  poured. 

Silk  cannot  be  dyed*  a  foil  scarlet:  but  a  colour  apppoadi- 
ing  to  scarlet  may  be  given  to  it,  by  first  impregnatiiig  the 


458  COLOURING  AND  BLEACHING. 

stuff  with  Murio-Sulpbate  of  Tip,  and  afterwards  dj&ng  it 
in  a  bathy  composed  of  four  parts  of  Cochineal,  and  four 
parts  of  Quercitron  bark.  To  give  the  colour  tikoxe  body, 
both  the  mordant  iEUid  the  dje  may  be  repeated.  A  colour, 
iqpproechXD^  to  scarlet,  may  also  be  given  to  silk,  by  first  dye- 
ing it  in  cnmson,  then  dyeing  it  with  carthamus;  and  lastly, 
ydiow,  without  heat 

DCCXCVIII. 

4 

To  Dn  LivEMs  AND  Cottons,  of  Red,  Scarlet, 

And  other  Colours. 

Cotton  and  linen  are  dyed  red  with  Madder.  The  pro- 
eess  was  borrowed  from  the  East ;  henoe  the  colour  is  often 
called  Adrianople,  or  Turkey-red.  The  cloth  is  first  im- 
pregnated with  oil,  then  with  galls,  and  lastly  with  alum.  It 
tt  tnen  boUed  for  an  hour  in  a  decoction  of  madder,  which 
is  oommonly  mixed  with  a  quantity  of  blood.  After  the 
doth  is  dyed,  it  is  plunged  mto  a  soda  ley,  in  order  to 
brighten  the  colour.  The  red  given  by  this  process,  is  very 
permanoit ;  and  when  properly  conducted,  it  is  exceedingly 
beaudfiiL  .  The  whole  difficulty  consists  in  the  application 
of  the  mordant,  which  is  by  far  the  most  comphcated  em* 
ployed  in  the  whole  art  of  dyeing. 

Cotton  may  be  dyed  scarlet,  by  means  of  Murio-sulphate 
of  Tin,  Cochineal,  and  Quercitron  bark,  used  as  for  silk, 
but  the  colour  is  too  fading  to  be  of  any  value. 

Black  Dybs. 

The  substances  employed  to  give  a  black  colour  to  doth,  are,  red 
oxide  of  iron,  and  tan.  These  two  substances  have  a  strong  amnlty 
for  eachr  other,  and  when  combined,  assume  a  deep  black  colour,  not 
liable  to  be  destroyed  by  the  action  of  air  or  light. 

Logwood  is  usually  employed  as  an  auxiliary,  because  it  communi- 
cates lustze,  and  adds  considerably  to  the  ftdness  of  the  black.  It  is  the 
wood  of  a  tree  which  is  a  native  of  several  of  the  West-India  islands, 
and  of  that  part  of  Mexico  which  surrounds  the  Bay  of  Honduras.  It 
yields  its  colouring  matter  to  water.  The  decoction  is  at  first-  a  fine 
red,  bordering  on  violet;  but  if  left  to  itself,  it  gradually  assumes. a 
bla^  jocAmir.  Adds  ffcire  it  a  deep  red  colour ;  alkalis  a  deep  violet,  in*- 
dinii^  tjS  bzp^n ;  sulphate  of  iron  renders  it  as  blacit  as  ink,  an4  occa- 
sions  a  precipitate  of  the  same  colour.  ;    . 

Cloth,  before  it  recdves  a  blade  colour,  is  usua!th  dyed  blue :  this 
renders  the  colour  much  fiiUer  and  finer  than  it  woiila  otherwise  l)e.  If 
the  doth  is  coarse,  the  blue,  dye  may  he  too  expensive ;  in  that  case,  a 
:  brown  colour  is  given,  by  means  of  walnut-peds. 
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DCCXCIX 

To.  Dye  Woollens  of  a  Black  Colour* 

Wool  i»  dyed  black  by  the  following  process.  It  is.bpileil 
fcv.twp  hours  in  a  decoction  of  nut-galls^  and  afterwdrd» 
kejit,  for  twQ  hours  rnore^  in  a  b^th  competed  of  Logwooil 
alia  Sulphate  of  Iron  i  kept  during  the  whole  time  at,  a 
Spalding  neat,  but  not  boiling.  During  the  operation,  it  m jist 
be  frequently  exposed  to  the  air:  becaus^.  the  green,  Oxide 
of  Iron,  of  whicn  th^  Sulphate. is.  conaposed^  must  b^  con- 
verted into  red  Oxide  by  absorbing  Oxygen,  before  the 
doth  can  acquire  a  proper  colour.  The  common  propor- 
tions, are  fire  parts  of  galls,  five  of  Sulphate  of  Iron,  and 
thirty  of  Logwood,  for  every  hundred  of  cloth.  A  little 
Acetite  of  Copper  is  commonly  added  to  the  Sulphate  of 
Iron,  because  it  is  thought  to  improve  the  colour. 

DCCC. 

To  Dye  Silks  of  a  Black  Colour. 

•♦ 

Silk  is  dyed  nearly  in  the  same  manner.  It  is  capable  x)£ 
combining  with  a  great  deal  of  Tan  ;  the  quantity  given  is 
varied  at  the  pleasure  of  the  artist,  by  allowing  the  silk  to 
remain  a  longer,  or  shorter  time,  in  the  decoction. 

DCCC  I. 

To  Dye  Cottons  and  Linens  of  a  Black  Colour. 

It  is  by  no  means  easy  to  give  a  full  black  to  linen  and 
cotton.  The  doth,  previoudy  dyed  blue^  is  steeped  for  24 
hours  in  a  decoction  of  nut-galls.  A  bath  is  prepared  con- 
taining Acetite  of  Iron,  formed  by  saturating  Acetous 
Acid  with  brown  Oxide  of  Iron :  into  this  bath  the  cloth  \i 
ut,  in  small  quantities  at  a  time,  wrought  with  the  hand 
or  a  quarter  of  an  hour ;  then  wrung  out,  and  aired  a^ain ; 
wrougnt  in  a  fresh  quantity  of  the  bath,  and  afterwai^s  aired. 
These  alternate  processes  are  repeated  till  the  colour,  wanted, 
is  given  :  a  decoction  of  alder-oark  is  usually  mix  *d  with 
the  liquor  containing  the  nut-galls. 

DCCCII. 

To  Dye  Wool,  &c.  of  a  Beown  Colour. 

Brown,  or  fawn  colour,  though  in  fact  a  com{x)und,  is 
usually  ranked  among  the  sitnple  colours,  because  it  is  ajv 
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to  doth  by  a  nngle  prooen.    Various  substances  are 
used  for  brown  dyes. 

Walnut-peds,  or  the  ^;reen  covering  of  the  mdnut,  when 
first  separated  are  white  mternaUy,  but  soon  assume  a  brown 
or  eren  a  black  colour,  on  exposure  to  the  air.  They  rea- 
dily yield  their  colouring  matter  to  water.  They  are  usually 
kept  in  laxge  casks,  covered  with  water,  for  aoove  a  year 
before  they  are  used.  To  dye  wool  brown  with  them, 
nothing  more  is  necessary,  than  to  steep  the  doth  in  a  de> 
eoction  of  them  till  it  has  [acquired  the  wished-for  ccJour. 
The  depth  of  the  shade  is  proportional  to  the  strength  of 
thedecocdon* 

Ohtervaifoni.  The  root  of  the  walnut-tree  contains  the  same  colour- 
ing matter,  but  m  smaller  quantity.  The  bark  of  the  birch  aluo,  and 
many  other  trees,  may  be  used  for  the  same  purpose.  It  is  verj  pro- 
bable that  the  brown  colouring  matter  is,  in  these  vegetable  subetances, 
combined  with  tan.  This  is  certainiT  die  case  in  sunuch,  which  it  often 
employed  to  produce  a  brown.  This  combination  explains  the  reason, 
why  no  mordant  is  necessary ;  the  tan  has  a  stronr  affinitv  for  doth^ 
and  the  colouring  matter  for  ttie  tan.  The  dye-stuff,  and  the  mordant, 
are  already,  in  hd,  combined  together. 

CoMPouKD  Colours. 

Compound  colours  are  produced  by  mixina  together  two  simple 
ones ;  or,  which  is  the  same  thing,  by  dyeing  aoth^  first,  of  the  simple 
colour,  wad  tlran  by  another.  These  colours  rary  to  infinity,  accord- 
ing to  the  proportions  of  the  ingredients  employed. 

BCCCIII. 

To  Pye  diffebxwt  Skades  of  Gbrsn. 

Green  is  distinguished  by  dyers  into  a  variety  of  shades, 
according  to  the  depth,  or  the  prevalence  of  either  of  the 
component  parts.  Thus  we  have  sea-green,  grass-green, 
pea-sreen,  &c. 

Wool,  silk,  and  linen,  are  usually  dyed  green,  by  giving 
them  first  a  blue  colour,  and  afterwards  dyeing  them  y^ 
low ;  when  the  yellow  is  first  given,  several  inconveniences 
follow:  the  yellow  partly  separates  again  in  the  blue  vat,  and 
communicates  a  green  colour  to  it ;  thus  rendering  it  use- 
less for  every  other  purpose,  except  dyeing  green.  Any  cf 
the  usual  processes  for  ayeing  blue  ana  yellow  may  be  fol- 
lowed, taking  care  to  proportion  the  depth  of  the  shades  to 
that  of  the  green  required.  When  Sulphate  of  Indigo  is 
employed,  it  is  usual  to  mix  all* the  ingreoients  together,  and 
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to  dye  the  dotlrat  once ;  this  produces  what  is  knawn  hj 
the  name  of  Saxon,  or  English  green. 

DCCCIV. 

To  Dtb  Violet,  Pvbpls,  and  Lilac. 

*  Wool  is  generally  first  dyed  blue,  and  afterwards  scarlet, 
in  the  usual  manner.  By  means  of  Cochineal  mixed  with 
Sulphate  of  Indigo,  the  process  may  be  performed  at  onceu 
Silk  is  first  dyed  crimson,  by  means  of  Cochineal,  and  then 
dipped  into  the  Indigo  vat.  Cotton  and  linen  are  first  dyed 
blue,  then  galled,  and  soaked  in  a  decoction  of  Logwood; 
but  a  more  permanent  colour  is  given  by  means  of  Oxide  of 
Iron. 

DCCCT. 

To  Dyx  Oliv£,  Okanoe,  avd  Cinnamon  Coloues.  ' 

When  blue  is  oomlnned  with  red  and  yellow  on  doth,  the 
resulting  colour  is  olive.  Wool  may  m  dyed  orange,  by 
first  dyemff  it  scarlet,  and  then  yellow.  Wnen  it  is  dyed 
first  with  Madder,  the  result  is  a  rinnamon-oolour. 

Silk  is  dyed  orange  by  means  of  Carthamus ;  a  dnna- 
mcm  colour  by  Lqgwood,  Braiil-wood,  and  Fustic  mixed 
together. 

Cotton  and  linen  reoare  a  cinnamon  colour  by  means  of 
Weld  and  Madder ;  and  an  olive  colour  by  bemg  passed 
tfarou^^  a  blue,  yellow,  and  then  a  Madder4iath. 

ncccfi. 

To  Dtb  ov  Grbt,  Deab^  and  Daes-Beown  Coloues. 

If  doth  is  preriously  comUned  with  brown  Oxide  of  Iron, 
and  afterwaros  djredydlow  with  Quercitron  bark,  the  result 
wUl  be  a  drab  or  diflerent  shades,  according  to  the^  propor- 
tion of  mordant  employed.  When  the  proportion  b  small, 
the  colour  inclines  to  ouve,  or  ydlow ;  on  tne  contrary,  the 
drab  may  be  deepened,  or  saddenedy  as  the  dyers  term  it, 
fay  mixing  a  little  Sumach  with  the  bark. 

CALXCO^PaiMTINO. 

This  art  oonsists  in  dveing  doth  with  certain  colours  and  figures  upon 
a  ground  of  a  different  nue ;  the  colours,  when  they  will  not  take  hold 
of  the  cloth  readily,  bdnff  foed  to  them  by  means  of  mordants,  or  sub- 
stances that  bare  a  chemKal  afBnitv»  or  attraction,  both  for  the  materi* 
ab  that  form  the  cdouri  and  for  the  doth  to  whidi  the  colour  is  to  be 
appUed. 

The  mordant  prindpally  used,  is  a  prepaiatiOD  of  alum,  mads 
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by  dissolving  3  lbs.  of  alum  and  1  lb.  of  acetate  of  lead  in  6  lbs.  of 
warm  water.  An  exchange  of  the  principles  of  these  salts  takes  place : 
the  sulphuric  acid  of  the  alum  combines  with  the  oxide  of  lead,  and  the 
compound  thus  formed  being  insoluble,  is  precipitated,  the  acetic  acid 
remains  united  with  the  alumine  in  solution.  There  are  added  at  the 
same  time  two  ounces  of  potash,  and  two  ounces  of  chalk,  to  neutra- 
lize the  excess  of  acid  that  miaht  act  on  the  colouring  matter. 

Hie  superiority  of  acetate  of  alumine,  as  a  mordant,  to  the  sulphate 
of  alumine,  arises  principally  irom  two  circumstances ; — Ist,  from  theaf- 
ftaity,  between  its  prinaples,  being  weaker,  in  consequence  of  which,  the 
ahittine  more  easily  separates  from  the  acid,  and  unites  with  the  cloth 
and  the  colouring  matter ;  and,  9dJy,  from  the  acetic  acid  disengaged 
in  the  process  not  acting  with  the  same  force  on  the  colouring  matter,  aa' 
the  sulphuric  acid  would  do.  The  acetate  being  also  very  soluble,  and 
b&ting  little  tendency  to  crYStallize,  can  be  more  e(^ually  mixed  and  ap-' 
l^ied.  The  discovery  of  this  mordant,  so  essential  m  the  art  of  calico- 
printing,  was  accidental.  Acetite  of  iron,  also,  is  a  mordant  in  frequent 
use  in  the  printing  of  calicoes. 

The  recipes  of  the  calico-printers  were  at  one  time  rery  complicated : 
different  articles  being,  from  time  to  time,  omitted  or  changed,  until 
at  length  the  simple  mixture  of  alum  and  acetate  of  lead,  was  found  to 
answer  as  a  mordant,  equally  with  compositions  more  complicated. 

The  mordants  chiefly  employed  in  calico-printing,  are  aceti.te  of  al« 
umine,  and  acetite  of  iron.  The  mordants  are  applied  to  the  doth, 
either  with  a  pencil,  or  by  means  of  blocks,  on  which  the  pattem*  ao» 
oordiiur  to  wnich  the  cotton  is  to  be  printed,  is  cut.  As  they  are 
ap^liea  only  to  particular  parts  of  the  cloth,  care  must  be  taken 
that  none  of  them  spread  to  the  part  of  the  cloth  which  b  to  be 
left  white,  and  that  they  do  not  interfere  with  one  anotiter  when 
several  are  applied.  If  these  precautions  are  not  attended  ta,  all 
the  el^ance  and  beauty  of  the  print  must  be  destroyed.  It  is  neces« 
sary,  tnerefbre,  that  the  mordants  should  be  of  siich  a  degree  of  con- 
sistence, that  they  will  not  spread  beyond  those  parts  of  the  doth 
on  whidi  they  are  applied.  This  is  done  by  thickening  them  witli  flour 
or  starch,  wnen  they  are  to  be  applied  by  the  block ;  and  with  gum- 
arabic,  when  they  are  to  be  put  on  by  the  pencil.  The  thickenmg 
should  never  be  greater  than  is  sufficient  to  prevent  the  spreading  S 
the  mordants ;  when  carried,  too  far,  the  cotton  is  apt  not  tobesuffi- 
cientiy  saturated  with  the  mordants ;  of  course  the  dye  lakes  but  im- 
Ijetfectly. 

In  order  that  the  parts  of  the  cloth  impregnated  with  mordants  mav 
be  distinguished  by  their  colour,  it  is  usual  to  tinge  the  mordants  with 
some  colouring  matter  or  other.  The  printers  comraonhf  use  the  decoc- 
tion of  Brazil-wood  for  this  purpose ;  out  Dr.  Bancroft  baa  objected  to 
this  method,  because  he  thinks  that  the  Brazil-wood  colouring  matter 
impedes  the  subsequent  process  of  dyeing.  It  is  certain  that  the 
colouring  matter  of  the  Brazil-wood  is  dispUoed,  during  that  operation, 
by  the  superior  affinity  of  the  dye^tuff  of^  the  mordants.  Was  it  not 
for  this  superior  affinity,  the  colour  would  not  take  at  aJL  Dr.  Bancroft 
advises  to  colour  the  mordant  ynih  some  of  the  dye-stuff  afterwards  to 
be  applied ;  and  he  cautions  the  using  of  more  for  that  purpose,  than 
is  sufncieiit  to  make  the  mordant  distinguishable  when  applied  to  the 
doth.     The  reason  of  this  precaution  is  obvious.    If  too  much  dye  is 
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nixed  with  the  mordant,  a  great  proportion  of  the  mordant  wiU  be 
comMned  with  the  colouring  matter,  which  must  weaken  ita  affinity 
for  the  cloth,  and  of  course  prevent  It  from  combining  with  it  in  suffi- 
cient .quantity  to  ensure  .a  permanent  dye.-    • 

Sometimes,  the  two  moraants  are  mixed  together  in  different  proper* 
tioin ;  and  sometimes  one  or  bot>i  b  mixed  with  an  infusion  of  sumach,  , 
or  of  nut-galls.    By  these  contrivances,  a  great  rarksty  of  colours  are 
produced  by  the  same  dye-stuff. 

After  the  mordants  have  been  applied,  the  cloth  must  be  completely 
dried.  It  is  proper  for  this  purpose  to  employ  heat,  which  will  contri- 
bute considerably  towards  the  separation  ofthe  acetous  add  from  its  base, 
and  towards  its  evaporation ;  by  which  means  the  mordant  will  combine 
hi  a  greater  proportion,  and  more  intimately  with  the  cloth. 

When  the  dotn  is  suffidentlv  dried,  it  is  to  be  washed  with  ^arm 
water  and  cow-dung ;  till  all  the  flour,  or  gum,  employed  to  thicken  the 
mordants ;  and  all  tnose  parts  of  the  mordants  which  are  uncombined 
with  the  cloth,  are  removed.  After  this,  the  cloth  is  to  be  thoroughly 
riftsed  in  clean  water. 

Almost  the  only  dye-stuffs  employed  by  calioo-prinlers  are  indigo, 
madder,  and  quercitron  bark,  or  weld.  This  last  substanoei  however, 
is  but  little  used,  except  for  delicate  greenish  yellows.  The  quercijtron 
bark  has  almost  superseded  it,  because  it  gives  colours  equally  good ; 
and  is  much  cheaper  and  more  convenient,  not  requiring  so  great  a  heat 
to  fix  it.  Indigo,  not  reauiring  afiy  mordant,  is  commonly  applied  at 
once,  either  by  a  block  or  oy  a  pencil.  It  is  prepared  by  boiling  together 
indigo  and  potash  made  caustic  by  quick-lime,  and  orpiment ;  the  solu- 
tkm  is  afltcrwards  thickened  with  gum.  It  must  be  carefully  seduded 
from  the  air,,  otherwise  the  indigo  would  soon  be  regenerated,  which 
would  render  the  solution  useless.  Dr.  Bancroft  has  proposed  to  sub- 
stttate  coarse  brown  sugar  for  orpinient :  it  is  equally  efficacious  in  de- 
composing the  indigo,  and  rendering  it  soluble ;  while  it  likewise  serrea 
all  tne  purposes  of  gum. 

Some  calicoes  are  only  printed  of  one  colour,  others  have  two,  and:^ 
others  three  or  more,  even  to  the  number  of  eight,  ten,  or  twelve.  The 
Sliialler  the  number  of  colours,  the  fewer,  in  general,  are  the  processes. 

DCCCVII. 

Nancexn  Ybllow. 

One  of  the  most  common  colours  on  cotton  prints,  is  a 
kind  of  nankeen  yellow,  of  various  shades  down  to  a  deep 
yellowbh  brown,  or  drab.  It  is  usually  in  stripes  or  spoUi. 
To  produce  it,  the  printers  besmear  a  block,  cut  out  into 
the  figure  of  the  print,  with  Acetite  of  Iron,  thickened  with 

Sum  or  flour ;  and  apply  it  to  the  cotton,  which,  after  being 
ried  and  cleansed  in  the  usual  manner,  is  plunsed-into  a 
potash  ley.  The  quantity  of  Acetite  of  Iron  is  always  pro* 
portioned  to  the  depth  of  the  shade. 
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dccctiiu 

Yellow. 

Foryenow,  the  block  ii  besmeared  with  Acetite  of  Aluor* 
^  ine.  The  doth,  after  recavinff  this  mordant,  is  dyed  widk 
*  Querdtion  bark,  and  is  then  bleached. 

DCCCIX. 

Red, 

Bed  is  communicated  by  the  same  processi  only  Maddat 
is  substituted  for  the  bark. 


Blue. 

The  fine  light  blues  which  appear  so  frequently  on  printed 
cottons,  are  produced  by  applying  to  the  doth  a  Uock  h^ 
smeared  vrith  a  composition,  consisting  pardy  of  wax,  which 
covers  all  those  parts  of  the  cloth  which  are  to  remain  white. 
The  cloth  is  then  died  in  a  cold  Indigo  vat ;  atid  after  it  ia 
dry,  the  wax  composition  is  removeaby  hoi  water,. 

ncccxi. 

Lilac  akd  Browx. 

Lilac,  flea  brown,  and  blackish  brown,  are  given  by  meam 
of  Acetite  of  Iron  ;  the  quantity  of  which  is  always  propor- 
tioned to  the  depth  of  the  shade.  For  very  deep  colours 
a  little  sumadi  is  added.  The  cotton  is  afterwards  dyed  in 
the  usual  manner  with  Madder,  and  then  bleached. 

Dcccxn. 
A  Lastimo  Gebxk  Coloue,    for  Peimtimg  Cottoks, 

Cambrics,  lAnens^  IfC. 

To  twelve  quarts  of  Muriatic  Add,  add,  by  de^jrees,  on^ 
quart  of  Nitrous  Add ;  saturate  the  whole  with  grain  tin»  and 
boil  it  in  a  proper  vessel  till  two*thirds  are  evaporated. 

To  prepwre  the  indim  for  mixing  with  the  solution,  take 
nine  pounds  of  Indigo,  naif  a  pound  of  orange  Orpiment,  and 
grina  it  in  about  four  quarts  of  water.  Then  take  three 
pounds  of  sum  smegal;  dissolve  it  in  four  quarts  of  water, 
mix  it  welTwith  the  indigo;  and  grind  the  whole  in  the 
usual  way. 
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ObionMilwiu*  Tbe  nuumer  of  mixing  the  Mbitioo  of  tin  with  the 
prepued  indigo  to  make  it  fit  finr  printii^.  it  thus  :«-Take  two  gaOooa 
of  the  indigo  preMied  at  ai>OFe»  then  stir  into  it,  by  degrees,  one  gallon 
of  the  solution  of  tm,  neutralized  faf  as  mudi  caustic  alkali  as  dm  be 
added  without  precipitating  the  tm  from  the  acids.  It  will  now  be  fit 
ibf  ttse^  and  miqr  be  applied  in  the  usual  waj.  For  a  lighter  shade  o{ 
green,  less  indifo  will  be  necessary.  Aftor  being  printed,  the  goods 
are  to  be  dipped  in  the  way  of  dipping  Cliiua  blues ;  they  must  not, 
howerer,  be  allowed  to  drain,  but  mored  from  one  vat  to  another  at 
quiddy  as  possible.  They  are  to  be  cleansed  in  the  usual  way,  in  a  sour 
rat  of  about  150  callons  of  water  to  one  gallon  of  sulphuric  acid ;  they 
are  then  to  be  w&l  washed  in  decoctions  of  weld,  and  other  yellow  co- 
louring drugs,  and  are  to  be  branned  or  bleached  till  they  become  white 
in  those  parts  whidi  are  required  to  be  colourless. 

DGCCXUI. 
DOYS    COLO0R   ANB    DrAB. 

Dove  colour  aad  drab  are  given  by  Acetite  of  Iron  and 
querdtroB  bark ;  the  doth  is  afterwards  prepared  in  the 
usual  manner. 

Observatitm,  When  difSsreiit  colours  are  to  appear  in  the  same  print, 
a  greater  number  of  operations  are  neoessanr.  Two  or  more  blocks  are 
employed ;  upon  each  of  which,  that  part  of  the  prmt  only  is  cut,  which 
is  to  be  of  some  particular  colour.  These  are  besmeared  with  difierent 
mordants,  and  applied  to  the  doth,  which  is  afterwards  dyed  as  usuaL 

Let  us  suppose,  ibr  histance.  that  these  blodts  are  appued  to  cotton, . 
one  with  aoetite  of  alumine,  another  with  acetite  of  iron,  a  third  with 
a  ifKzture  of  those  two  mordants,  and  that  the  cotton  is  then  dTcd  with 
nuerdtron  bark,  and  bleached.    The  parts  impregnated  with  the  mor« 
oants  woi^Id  have  the  following  colours. 

Acetite  of  alumine.  Yellow. 

— ^—  iron,  Olire,  drab,  dove* 

The  mixture,  OHve  sreen,  oHve* 

If  the  part  of  the  yellow  is  covered  over  with  the  indigo  liquor,  im- 
pfied  with  a  pencO,  it  will  be  converted  into  green.  By  the  same  liquid^ 
blue  may  be  givep  to  such  oarts  of  the  print  as  require  it. 

If  the  cotton  is  dyed  with  madder,  mstead  of  querdtron  bark,  UmT 
print  wiO  exhibit  the  followmg  odours. 

Acetite  of  alumine,        <>  Red. 

iron.  Brown,  bladu 

The  mixture,  Pivple. 

When  a  greater  number  of  colours  are  to  apoear;  for  instance^  when 
Uioae  communicated  by  bark,  and  those  by  maader,  are  wanted  at  the 
same  time,  mofdants  for  part  ojf  the  pattern  are  to  be  applied ;  the  cot- 
ton is  then  to  lie  dyed  in  the  madder  E»ath,  and  bleachea ;  then  the  rest 
of  the  mordants,  to  fill  up  the  pattern,  are  added,  and  the  doth  Is 
again  dyed  with  quercitron  bark,  mid  bleached.  The  second  dyefair 
does  not  much  affiSst  the  madder  colours ;  because  the  mordants,  whiea 
lender  them  permanent,  are  alreadv  saturated.  The  ydlow  tinge  is 
easily  removed  by  the  subsequent  bleaching.  Sometimes  a  new  mor* 
dant  ii  also  applied  to  some  of  the  madder  colounj,  in  oooiequenoe  tf 

u  H 
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^vUleb^  tlME^  iiediBivtr  A  new  pefnuoMnt  cdknir  fhMf  dwlMirk.  After  lie 
]«t  Melichm^,  n«w  colioiirt  ma^  b«  adderi  l^  meinj»of  Che  Itidlga  Hmmtu 
IUtt  ftilld#fog  Utile  wfll  jrire  an  Idea  of  the  ctttoilftWUcfa  Ma^  be  gWen 
to  cotton  Ify  these  comi>llcat«d  piocttiee. 

CMoan. 
Aoetite  of  alumine,  Reo. 


iron.  ivomvu  Mack* 

U 


.  dQuted^  Lilac. 

Bothy  miked^  Furple. 

II«   Bark  Dft. 
AceCilB  of  alumine^  Yellow. 

■  irony  Doiw^  dnfac 

Lilac  and  aoetite  of  aluminei  Olive. 

Red  and  aoetite  of  alumfaK,  Orange. 

III.  Indigo  D^ 
IndigOj  Blue. 

Indigo  and  ydloW,  Grata. 

lliiia^n^lewthantwehreoBlowniiaybeiywdeto  appaer  teyithw  inr 
the  lame  print,  by  these  different  processes. 

If  it  was  post ible  to  procure  colours  sufficiently  permanent,  liy  apply- 
iB|^  fheMf  at  once,  to  the  cloth  by  the  block  or  the  pi^ndlf  as  is  ^  ease 
Wnli  the  moifdants ;  the  art  of  cadieo-pHnting  would  he  brausht  to  the 
gireatest  possible  simplicity :  but  at  pteeefit,  this  can  only  be  done  hi 
one  case,  that  of  indigo ;  every  other  cotour  remiires  dyeing.  Compo* 
sitidfts^  indeed,  may  be  mode,  by  pfevkmslt  eombining  die  dye-stuff  and 
tliiK  ttiohllmts.  Thus  yeSow  may  be  a^Ked  aC  once,  by  em^lo^np  a 
ntHttire  of  the  fatftnion  of  quercitron  hm  extA  acelHe  of  dumine ;  red, 
by  affixing  the  same  mordant  with  the  diooedon  of  riumine,  and  so  on« 
'nie  cokmrs  applied  m  this  way  are,  unfor^matefy,  fhr  uiferior  in  per* 
manency  to  those  produced  when  the  moident  is  fteriously  comlnned 
with  the  cloth,  and  the  dye  stuif  afterwards  afiflled  separately.  In  this 
way  are  applied  dhnost  all  the  Aintire  ooloors  of  cadkxiei,  which  waah« 
ing,  or  even  exposure  to  the  lur,  £stroys.  As  the  mtlication  of  odours, 
li^this  way,  cannot  id  ways  be  avoicted  by  cttlieoi*|miiter8,  every  method 
or  rendering  them  more  permanent,  is  sn  ot)^  <^f  fAnportance. 

CoLevaajM  or  PAvam  HAiiatiNis. 

There  are  thiee  methods  of  eflbcting  Ais,  The  Arst  by  printing 
the  colours ;  the  second  by  nsfng  the  stenciY ;  and  tile  tfaiia  by  layhi^ 
them  on  with  a  peiibil,  as  fh  other  kinds  of  painChig. 

DCCCXIV. 

Wh^n  ih^  ooldim  am  laid  on  by  prinliiigy  the  unpreMon 
li  made  bf  wooden  prititis,  which  ate  cut  ifi  liiifch  a  manhtn; 
$at  the  ^ure  to  be  expressed  is  made  to  project  from  th^ 
siurfiu^e^  by  ciUttng  away  all  the  other  part ;  and  thift,  being 
diarged  with  the  colours  properly  tempered  (by  kiting  it 


gently  down  on  the  block  M'^fiiMi  'the  colour  is  previously 
spread,)  convejss  it  to  die  ^[nmad  of-  die  ^laper^  on  wMtfo 
it  is  made  to  fall  forcibly  by  means  <^  its  weight,  and  by 
the  efibit  of  the  anh  ^  tb^  p^t^h  yMib  ii^  m  print. 
There  must  be  as  tnah jr  sepiilr&te  brihts  to  tfaii^  afg  tmojM 
to  be  printed.  Biit  where  thiei^  a^e  tAdt^  ihah  me,  ^eMt 
care  ihti^  be  takefi,  alWr  the  ^\y  t5  let  die  binotttM^^ttjr 
on  the  same  part  of  the  bapd"  as  ihift  wfai&h  Wetil  Mbrhi 
dth^rwisb,  the  figure  of  die  design  ^ddd  be  bh)il|^t  inid 
irr^lariiy  and  cbiifli^ofa. 

Stskci&uko* 

Oh  tidtdHAon  pkpit  df  loW  pnb^  it  h  ifMUA  tb  Wifit  dniy. 
fltfe  )^u\£n^,  told  lay  bh  the  r«^  of  the  tolduri  hjf  SU^tSSMjgi 
ift^  ik^^  the  tekpeiade  of  6utdtig  mofrfe  priiitk,  Hod  cad 

h^  ptm^  by  catitxMii  vmkmkxiy  m  it  dc^k  ndt  mm^  ^ 

f^  c^e  aird  d^iietitt  t^iemtf  t6  die  Ute  6f  ttil  i(^V^ 
pAML  Tbd  i^oanA^i^  tf  M:din9Hiti^  ftd  cbloat^  1*  lids:  Thif 
flj»Xife,  Whldh  aS  di^  bSh§  5^  atty  tlMrticilld^  doldAit  m&e  ih 
me  A^Aga  to  h^  jpffitit^a,  U  to  1%  ciii  but  irt  k  jpieM  of  iid^ 
ti^irbii,  tfaih  Mtfaei',  dr  dfl-6toih;  dl^  pie^  m  talM 
iteiu^i  Hhd  bdhg  IsM  flili  OiK  th^  Oi^ih  df  Mb^f  to  b^ 
fidht^d,  ^Mad  oti  d  t)d>Ie  or  ibdr,  are  id  b^  rabbit  oVe^ 
«hb  the  tolour.  ftMpi^iy  t^titpet*^,  by  iheail^  6f  ^  lai-ei^ 
hniih.  The  colotif  patang  over  the  whole,  is  coiiisec^uently 
^t>i«ad  on  thote  pans  df  the  ^pet  lirhere  die  tm,  dddi,  or  lea- 
tuei*  is  etit  a^kf,  kad  A^e  tVe  skitt^  efibct  to  iT  hid  dn  by  A 
|tfinfL  Hili  11^  hetrerdieless,  dnly  pmctkiAle  in  pidrtA  iirhiih 
thei^  are  diily  detilcfied  ititfsses  or  spots  at  coloun ;  ibr  wher^ 
di€ire  Are  dtoalt  eondtiued  lines,  or  pfecrts  that  run  one  into 
lOMher,  H  ii  diSctilt  to  pre86i*^e  die  coflnecddh  or  cohti- 
mitf  df  die  pktiB  of  the  doth,  bt  to  k^p  the  smalls  cor- 
Aferti  dokfiloWA  td  dl^  paper:  tlTerefdf^^,  iii  siich  ctts^, 
prints  are  preferable. 

Odservtaionii  jStencQfio^  ity  ihdeM,  k  eheapinr  tnethod  for  eoarse  work 
tliaii  printing ;  but  witlmut  .such  ex^sordiniiij  attention  and  troubfe  as 
render  it  e<ma]ly  dDfficuIi  with  Drihtmg,  it  is  tar  less  beautiful  and  ex- 
fl^  ih  the  eo^ct.  Fdf,  tht  oUtllM^  df  tl^  ^U  of  cobur  wants'  that 
ia»»ffn^ilt  am  I^UtfKt  thVll  ^fe  tfi^en  bjf  pimSi  besides  ths  freauent 
csitt'sHneations,  or  deViaihnui  Irom  i!^  jnt  flgurei  wUeh  hap^  bjr 
the  misplScing  of  the  stelid]!,  of  shifting  the  puce  of  theiUji  duxing  the 
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DCCeXTI. 

Pehcilling,  ahd  thb  MAinrFACTUBE  OP  Flock  Papxk. 

Penolling  is  only  used  in  the  case  of  nicer  work,  such  as 
the  better  imitations  of  the  India  paper.  It  is  performed 
in  the  same  manner  as  other  paintings  in  water^  or  varnish. 
It  is  sometimes  used  only  to  nil  the  outlines  already  formed 
by  printing,  where  the  price  of  the  colour,  or  the  exactness 
of  tne  manner  in  which  it  is  required  to  be  lidd  on,  render 
the  stendlling,  or  printing,  less  proper ;  at  other  times,  it  is 
used  for  forming  or  delineating  some  parts  pf  the  design, 
where  a  spirit  of  freedom  and  variety,  not  to  be  had  printed 
in  outlines,  are  desirable  in  the  work. 

The  paper  desijgned  for  receiving  the  flock,  is  first  pre* 
pared  with  a  varnish  ground  with  some  proper  colour,  or  by 
that  of  the  paper  itseff.  It  is  freq^uenthr  practised  to  print 
some  mosaic,  or  other  small  runnmg  ngure  in  colours,  on 
the  ground,  before  the  flock  be  laid  on ;  and  it  may  be  done 
with  any  pi^ent  of  the  colour  desired,  tempered  with  vai^ 
nish,  and  laid  on  by  a  print  cut  oorrespondently  to  that  end. 
The  method  of  laymg  on  the  flock  is  this:  a  wooden  print 
being  cut,  as  above  described,  for  laying  on  the  colour  in 
such  a  manner  that  the  part  of  the  design  which  is  intended 
for  the  flock  may  project  beyond  the  rest  of  the  surface; 
the  varnish  is  put  on  a  block  covered  with  leather,  or  ml-doth, 
and  the  print  is  to  be  used,  also  in  the  same  manner,  to  lay 
the  varmsh  on  all  the  parts  where  the  flock  is  to  be  fixed. 

The  sheet,  thus  prepared  by  the  varnished  impression,  is 
then  to  be  removed  to  another  block,  or  table,  and  to  he 
strewed  over  with  flock,  which  is  afterwards  to  be  gently 
compressed  by  a  board,  or  some  other  flat  body,  to  make 
jthe  varnish  take  the  better  hold  of  it :  and  then  the  sheet  is 
to  be  hung  on  a  frame  till  the  varnish  be  perfectly  dry ;  at 
which  time  the  supeifluous  parts  of  flock  are  to  be  brushed  off 
by  a  soft  cameVs-hair  Inrush,  and  the  proper  flock  will  be 
found  to  adhere  in  a  very  strong  manner. 

The  method  of  umptain^  the  flock  is,  by  cutting  woollen 
rags  or  peces  of  aoth,  with  the  hand,  by  means  en  a  large 
biU  or  chopjnng-knife;  or  by  means  of  a  machine  worked 
by  a  horse-mill,  lliere  is  a  Kind  of  counterfeit  flock-paper, 
which,  when  well  managed,  has  very  much  the  same  eirect 
to  the  eye  as  the  real,  though  done  with  less  expence.  The 
manner  of  making  this  sort,  is,  by  laying  a  ground  of 
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hish  on  the  paper,  and  having  afterwards  printed  the  deagn  * 
ef  the  flock  in  varnish,  in  the  same  manner  as  for  the. 
true;  instead  of  the  flocky  some  pigment,  or  dry  colour, 
of  the  same  hue  with  the  flock  required  by  the  desiffn,  (but  ■ 
somewhat  of  a  darker  shade,)  being  well  powdered,  is  strew-* 
ed  on  the  printed  varnish,  and  produces  nearly  the  same 
appearance. 

ObsenHitions^  A  Mr.  MiddleUm  communicated  some  improvements 
in  the  printbg  of  paper«haiigiog8y  to  the  Society  of  Arts.  They  are 
intendea  to  ocilitate  the  conveyance  of  the  paper  over  the  printing- 
table,  and  to  give  a  greater  pressure  than  ukual  to  the  blocks  when  print- 
ing dark  munds. 

To  fiici&tate  the  conveyance  of  the  paper,  two  cords  36  ftet  long,  are 
stretched  liom  the  printer's  table,,  to  tne  other  end  of  the  room,  through 
ringSj  where  they  are  kept  tight  by  a  weight  appended  to  their  extremi- 
ties. The  paper  to  be  printei  is  rolled  up  on  a  wooden  roller  at  one 
side  of  tlie  table,  and  its  end  is  brought  across  the  table,  and  fastened 
between  two  flat  led^  that  are  connected  at  one  end  by  a  hinge,  and 
at  the  other  bjr  a  sliding  rinf ;  these  ledges  slide  along  the  two  conls  on 
pullies  placed  at  each  end  m  them,  and  serve  to  draw  forward  the  paper 
as  it  is  printed :  from  the  middle  of  these  ledsres,  a  cord  proceeds  ta  the 
end  of  the  room,  between  the  other  two  coras>  where  it  passes  over  a 
pulley,  and  thence  returns  to  a  roller  under  the  table.  Thedrcle  of  this  * 
roller  extends  beyond. the  table;*  and  there,  has  a  wheet&stened  to  ]t» 
from  which  project  three  pins,  each  about  four  inches  long,  by  pressing 
on  which  with  tne  foot,  the  wheel  is  turned  round,  and  with  it  the  roller ; 
by  means  of  which^  the  paper  is  drawn  forward  on  the  cords  for  a  space 
corresponding  with  the  distance  between  the  pms  in  the  wheel. 

The  contrivance  for  giving  an  extraordinary  pressure  to  the  block,  [ 
consists  of  a  foog  and  a  short  lever,  prcnecting  from  one  side  of  an  axle, 
placed  over  head^  above  the  printers  table  ;  which  levers  and  the  mat- 
ters supported  bv  them,  are  balanced  by  a  weight  appended  to  an  hrm  ' 
which  proceeds  nom  tiie  other  side  of  the  axle.   From  the  long  lever  a 
osMPd  IsJls  to  the  ground,  where  a  treadle  is  attached  to  it :  a  long  pole 
is  jointed  to  the  end  of  the  short  lever,— descends  from  it  dhrectly  over 
the  place  of  the  block,,  on  which  it  is  ma<)e  to  press,  by  standing  on 
the  treadle  whenever  it  is  thought  proper,— and  is  put  out  of  the  wav 
when  not  wanted,  by  placing  &e  end  of  it  behind  a  piece  of  wood,  which  *. 
prints  upwards,  fifom  the  back  of  the  table,  for  that  purpose. 

Encaustic  Painting. 

This  is  an  art  upon  which  the  ancients  highly  prided  themselves :   it  * 
consists  hi  fixing  by  fire  the  colours  made  use  of  oy  the  artist,  who  em- 
ployed wax  to  give  tliem  a  gloss,  and  preserve  them  from  being  iqjured 
by  the  aur. 

Tliis  ancient  art,  after  having  been  long  lost,  was  restored  by  Count 
Caylus,  a  member  of  the  Academy  of  Inscriptions  in  France ;  and  the 
method  of  paintmg  in  wax  was  announced  to  the  Academy  of  Painting 
and  Belles  Lettres,  in  the  year  1753 ;  though  M.  Bachelter,  the  author 
of  a  treatiM  0e  THistoire  &  du  Secret  de  la  Peinture  en  Cite,  had  actu- 
ally painted  a  picture  in  wax  in  1749 ;   and  he  wasj  the  first  who  com* 


m/^iia  W^>$P  If.  wf:  P^^nplW,  cnarfictenstk:  of  the  encat\0tic  pain^iur. 
Tiie  Count  kept  hu '  method  «  secret  tar  90ii\e  dn^e,  conteiidnf  liim8«f- 
i«ith  exhibitiiig  a  |)iJ;tuTC  al  t)M  Louvre  ni  1754^  repMeoting  llie 
hndofIif^ier?a»  fiaipted  in  the  mansfc  of  the  aofciientfV  >*biiqll  o^^to^ 
t||%^vi09t7  9f  M¥^  WW<>«  an*  W»^  T^  "W^  a^Wwl,  lo  tfc  tatcrv^ 
of  t^^spencf^  8f|7er9Ji]  atj(f^p^  i^ere  n^sae  to  recover  the  ancient  methqa 
oFpalnting^ 

The  first  sdieme  which  was  adopted,  was  that  of  melting  wax  andf  op 
of  turpentine  together,  and  using  tnis  corpposi^oix  as  a  vehicle  for  mix- 
ing and  laying  oq  the  colours,  l^ut  this  methoa  did  not  explain  PKny'a 
rowing,  as  the  wax  is  not  burnt,  in  this  way  of  managing  it.  In  an- 
other attenipt,  wUdi  was  much  more  agreeable  to  the  hlstori^'s  de^ 
chption  of  encaustic  painting,  the  wax  was  melted  with  a  stvonglinvium 
of  salt  of  tar^r.  and  with  tliis  the  colours  were  ground,  when  the 
picture  was  finisneiia  it  was  graddally  presented  to  9ie  fire,  so  as  to  melt 
th^  wax ;  whi^h  wafl^  thus  dnfu&ed  tHroughout  aH  the  particles  of  the  co- 
lours, so  tl^t  they  were  fixed  to  the  groui^d^  and  s^sed  from  the  ao- 
c^Mofairormojstiire, 

DCCCXTH. 

Ttie  m^tboA  of  Oom\  Ci^>|8  is  xwdi  mqre  simple :  the 
Gkilb:OS  wood'wliMili  Imi  c^esjwp^.  foK  the  hem  of  tgis^cture, 
11-  wttad  ovei>  bjr  only  rubbing  it  simply  with,  •  piece  of 
teea->wax;  die  Foodf  or  cloA,  stretched  on  a^ftwne,  being 
Md  horizontAl^  QYer*  Qr  peqi^ndtcularlj  be|bre,  a  fire,  at 
auch  a  distm9%  tl^t.  ^  ifa^  mt^t  gradujillf  i»4t  whilst  it 
la  rubbed  on,  diftia^  iteeM^  neoetrate  the  body»  and  fill  the 
interstic;^  of  the  te^tuve  of  the  okth,  whidi,  when  oool,  is  fit 
pi^,  paint  upoiv  Qtit,<^  water  colours,  or  those  that  are  mixed 
up  with  Qimvum  w.i^tei,.  \iaiii  DQt  s|dh^  to  4i^.  yi^^  tjie.  whole;. 
pKtura  is  to,  be  fiial  rubbed.  Qver-  with  Spani^  ohalk  or- 
white,  and  tbe^  colours  are  applied  to  it;  iraiea  the  picture 
i^^f  it  if  put  neair  the  fire^  whereby  the  wax  melts,  and 
alMBp4>»  aU  t£^  ooi^cpi^s, 

Ohsnvdtiont.  M.  Muntz,  ui  a  treatise  on  this  subject,  has  proposed 
several  improYements  in  th^  !|i|  of  e^^^ib^  When  the  punting  is 
on  clpl)^  hip.  dire^^  it  to, be  prepared  by  ^toetqhing  it  on  a  &ame»  «pd 
rulfhir^g  ope,  iH^e.  se^ert^.  times  oyer  with  a  i>iecp  ofDee^-wai^  or  Th-gm- 
"t^^^  HP^il  jV  U  QO^ere^l  with  a  cpat '  of  considerable  thicknes&,  lb 
fine  linen  this  is  the  only  operation  necessary  preFious  to  painting  ;  but; 
coarse  dpth  roust  be  rub^^ed  gently  on  the  unwax^  nde  with  a  puilrice 
s^ncj  tQ  take  off  all  those  knots  which  would;  prerent  the  firee  and  aor 
curate  workmg  of  the  pencil.  Then,  tiie  subject  is  to  be  pahited  on  the 
uni^a^lKl. side  n^itb  coIohts  prepare^.  ap4  tempered,  with  water;,  and 
larhen  the  pictuxe  is  finished^  it  roust  be  brought  near  the  fire,  that  the 
m^J.  m^t.apd,fl^.  the  colours.    Ti^  method^  however,  can  only  be 


•ppfied  to  doth  or  Mfier,  thnmgh  Ike  tuUttanoe  of  which  the  waa^  nuiy 
pees ;  hut  hi  wood,  rtone,  netdi^  or  pkuter^  tibe  method  of  Coust 
Cofhie  niMit  be  obMnrtd. 

mCOGXVUL 

'.  M^TiioB  o^  roKHiKG  Gbouups  foe  Paintimg  with 
Crayons ;  and  of  fixing  4hm»^  cut  wdl  as  Water^cohuns. 

On  the  unwaaced  nde  of  a  linen  doth,  stretched  and 
waxed  as  before^  lay  an  even  and  diiok  coat  of  the  colour 
proper  for  the  ground ;  haviqg  prepared  this  colour  by  mix- 
ing some  proper  pigment  with  an  eonal  quantity  of  cbalk ; 
and  tempering  them  with  water.  When  the  oolour  is  dry, 
bring  the  picture  to  the  fire  that  the  wax  may  mdt,  pass 
through  tne  doth,  and  fix  the  ground.  An'  additional 
quantity  of  wax  may  be  applied  to  the  back  jpart  of  the 
picture,  if  that  which  was  first  rubbed  on,  sbfimldT  not  be  suf- 
ficient for  the  body  of  colour ;  hut  as  tUs  mast  be  laid  on 
without  heat,  the  wax  should  be  dissolved  in  oil  of  turpen- 
tine, and  Implied  with  a  bru9h,  and  the  cativas  be  again 
exposed  to  the  fire,  that  the  fresh  aupply  <xf  W9X  should 
pass  thnongh  the  cloth,  and  be  d)sorbea  ny  the  cdiour;  and 
tb^s  a  firm  and  good  body  will  be  formed  fiir  working  on, 
^th  the  cvayons.  If  cloth  and  paper  are  joined  together, 
the  cloth  must  be  first  fixed  to  the  straining  frame,  and  then 
the  paper  must  be  pasted  to  it  with  ft  composition  cf  paste 
made  of  wfacaten  floiir^  or  starchy  and  Water,  and  about 
a  twelfth  part  of  its  weight  of  common  turpentine.  The 
turpentine  must  be  added  to  d)e  paste  when  it  is  almost 
suffidently  boiled ;  the  composition  is  to  be  well  stirred^  and 
lefl  to  dmmer  over  the  fire  lor  five  or  six  minutes.  Let  wax 
be  dissolved  in  oil  of  turpentine  to  the  coaasistence  of  a  thin 
paste ;  and  when  the  clom  and  paper  are  dry9  let  them  be 
held  near  a  fire ;  and  with  a  htwlh  \ky  a  coat  of  the  wax 
and  turpentine  on  both  sides  of  the  joined  cloth  and  paper, 
to  such  a  degree  of  thickness,  that  both  surfaces  may  shine 
tHroug^ut,  withc^t  any  appearance  of  dull  spots.  Then 
expose  the  cloth  to  the  ire,  or  to  the  stm ;  by  whidi  means  the 
oil  will  evaporate,  and  the  wax  become  sond,  and  be  fit  to 
receive  any  composition  of  colour  proper  for  a  ground;  which 
is  to  be  I^od  on  as  above  directed,  in  the  case  of  doth  with- 
out paper. 

OkservtUion^.  Almoft  all  the  colours  that  MT^  used  in  oi]*painting,  may 
be  aJ»o  applied  in  the  eiicaiiitic  meUiod.    M.  Mutit^  objects,  indeed,  to 
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brown  light  pink,  and  imbnmt  tem  dl  tioma ;  bocaute  theses  on 
count  of  tbe&  gummy  or  stony  texture^  will  not  admit  luch  a  ooheibn 
with  the  wax,  as  will  properly  fix  them :  but  other  colourt' which  cannot 
Ibie  admitted  in  oii-paintinf  «  u  red  lead,  red  orphnant,  ctyitals  of  rer* 
i%riSy  and  red  precipitate  of  mercuiy,  may  be  used  here.  The  crayona 
used  in  encaustic  painting  are  the  same  with  those  used  in  the  common 
way  of  crayon  painting,  excepting  those  that  m  their  composition  are 
too  tenacious.  The  method  of  usiog  them  is  the  same  in  both  cases. 
The  encaustic  painting  has  many  pecuBar  ad?antages:  though  the 
eolours  hare  not  the  natival  mmtsh  or  shinmg  which  tMy  acquire  witb 
oil ;  they  have  all  the  strength  of  paintings  in  oil,  and  all  the  airmess  of 
water  ootours,  without  partaking  of  the  apparent  character  or  defects  of 
either :  they  may  be  looked  at  m  any  light  and  in  any  situation,  with- 
out any  false  glare :  the  colours  are  firm  and  will  bear  washing ;  and  a 
picture,  after  having  been  smoked,  and  then  exposed  to  the  dew,  lieoomes 
as  clean  as  if  it  iura  been  but  just  pamted.  It  may  also  be  retouched 
at  jj^easure,  without  any  detriment  to  the  colours ;  for  the  new  colours 
wiU  unite  with  the  old  ones,  without  spots,  as  is  the  case  fai  common 
size  painting :  nor  is  it  necessary  to  rub  the  places  to  be  retouched  with 
oil  as  in  oil  pictures  ;  neithtr  is  it  liable  to  craek,  but  is  easily  repaired,  if 
h  should  chance  to  suffer  any  iivjitry.  The  duration  of  this  painting  ia 
also  a  very  material  advantage ;  the  colours  are  not  liable  to  fade  and 
change ;  no  damp  can  affect  them,  nor  any  corrosive  substance  injure 
them ;  nor  can  the  colour  fall  off  in  shiven  from  the  canvas.  However, 
notwithstanding  all  these  and  other  advantages,  enumerated  by  the  abbe 
Kaseas  and  M.  Mwitx,  this  art  has  not  yet  been  much  practised. 
Many  of  these  properties  belong  to  a  much  higher  species  of  encaustic 
painting,  afterwards  discovered  in  England,  tne  colours  of  which  are 
fixed  by  a  verv  intense  heat ;  nor  are  the  colours  or  grounds,  on  which 
they  are  laid,  liable  to  be  dissolved  or  corroded  by  any  chamical  men* 
struum  ;  nor,  like  the  glassy  colours  of  enamel,  to  run  out  of  the  draw* 
ing  on  the  fire.  This  method  is  described  in  the  second  part  of  the 
49th  volume  of  the  Philosophical  Transactions. 

DOCCXIX. 

Encaustic  Paikting«  as  peactissp  in  Enclanp. 

Notwithatandiog  the  ingenuity  of  the  abore  werationf, 
we  find  the  andenty  or  some  similar  method  ct  painting 
in  wax,  remained  a  deuderatum  upwards  of  twenty-five 
years ;  untill,  in  1787,  a  method  was  communicated  to 
the  Society  of  Arts,  by  Miss  Greeqland.  The  around  of 
her  information  she  received  at  Florence,  through  the  ac- 
quaintance of  aq  amateur  of  painting,  who  prociued  her  the 
satisfaction  of  seeing  some  painlines  m  the  ancient  Grecian 
style,  executed  by  Signora  rarenti,  a  professor  of  that  plaoe^ 
wno  had  been  instructed  by  a  Jesuit  at  Pavia,  the  person 
who  made  the  farthest  discoveries  in  that  art.  Miss  Green- 
land's friend,  knowing  that  she  was  very  fond  of  painting, 
informed  her  what  were  the  materials  the  pcuntress  used; 
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but  oould  not  tdl  her  the  proportions  of  the  oompomtion ; 
bowever,  finom  her  anxiety  to  succeed  in  such  an  acquisi-^ 
tion,  she  made  various  experiments;  and  at  last  obtained 
such  a  sufficient  knowledge  of  the  quantities  of  the  different 
ingredients,  as  to  begin,  and  fimsh  a  picture,  which  she  af- 
terwards presented  to  die  society  for  th^  inspection^ 

Her  method  is  as  follows.  <<  Take  an  ounce  of  white  wax, 
and  the  sam^  weight  of  gum  mastich  powdered.  Put  the 
wax  in  a  glazed  -earthen  vessel  over  a  very  slow  fire ;  and 
when  it  is  quite  dissolved,  strew  in  the  mastich,  a  little  at 
a  time;  stirring  the  wax  continually,  until  the  whole  quantity^ 
of  gum  is  perfectly  melted  and  incorporated.  Then  throw 
the  paste  into  cold  wat^r,  and  when  it  is  hard,  take  it  out, 
wipe  it  dry,  and  beat  it  in  a  Wedgewood*s  mortar ;  observ- 
ing to  pound  it  at  first  in  a  linen  doth  to  absorb  some 
dmps  or  water  that  will  remain  in  the  paste:  these  would  pre- 
vent the  posnbility  of  reducing  it  to  a  powder,  whidi  must 
be  so  fine  as  to  pass  through  a  thick  gsuse.  It  should 
be  pounded  in  a  cold  place,  and  but  a  fitUe  at  a  time ;  as* 
after  long  beating,  the  friction  will,  in  a  degree,  soften  the  wax 
and  gum,  and  instead  of  thdr  becoming  a  powder  they  will 
return  to  a  paste. 

^<  Make  strong  eum  araUc  water,  and  when  yon  paint,^ 
take  a  litde  of  the  powder,  some  colour,  and  mix  them 
together  with  the  ffum  water.  Light  occurs  require  but  a 
small  quantity  of  uie  powder,  but  more  of  it  must  be  put 
in  proportion  to  the  body  and  darkness  of  the  colours.  For 
black  there  should  be  almost  as  much  of  the  powder  as  of 
colour. 

*<  Having  mixed  the  colours,  and  no  more  than  can  be 
used  before  they  grow  dry ;  paint  with  dear  water,  (as  is 
practised  in  painting  with  water  colours,)  a  ground  on  the 
wood,  first  painted  of  some  proper  colour  prepared  in 
the  same  manner  as  is  described  for  the  picture ;  walnut- 
tree  and  oak  are  the  sorts  of  wood  commonly  made  use  ot 
in  Italy  for  this  purpose.  The  painting  phould  be  verv 
bighly  finished ;  otherwise,  when  varnished,  the  tints  wiU 
not  appear  united. 

'^  When  the  painting  is  quite  dry,  with  rather  a  hard 
brush,  pasrins  it  one  way,  varnish  it  with  white  wax :  this 
is  kept  meltea  in  an  earthen  vessel,  over  a  very  slow  fire 
till  the  picture  is  varnished,  taking  great  care  that  the  wax 
does  not  boil    Afterwards  hold  tne  jncture  before  a  fire. 
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iMir  Maiigh  to  melt  iht  wax,  bqt  not  to  make  it  run;  and 
when  the  Tamiah  is  entirelv  oold  and  hard,  mb  it  gently 
wkh  a  linen  cloth.  Shoola  the  -varniBh  Uiater,  warm  the 
jnetuM  again  yery  slowly,  and  the  bubbles  will  subnde. 
When  the  pictute  is  difty^  it  need  oidy  be  wndied  widi  cold 
water/* 

ObiervQtUn^  The  opinion  giren  by  the  societv  upon  the  aboFtj  was. 
tbsty  ''The  method  made  use  of  by  Mist  Greenland  provides  agaioft  an 
meoaFfnlandes ;  and  the  brOlbiicy  of  the  oeloura  In  the  pictuie  namledl 
bjr  heri  and  exhibited  to  tto  aocietv,  lollj  juatlfied  the  dpioioa,  timt  die 
srt  of  psintipff  m  wsf ,  ita  idnwo  descrilj^  hiMj  pmad  1i)>e  xf  V4»rd^ 
Qf  4  ffiid.  psUet,  vpt^  io  her  90  ttiiff  occaaipn, 

pcccxx. 

Akqthile  Mvthod. 

Another  lady,  Mrs.  C.  J.  Hooker,  of  Rottingdean,  near 
Brighton,  laid  befeve  the  Scde^  of  ^rts,  in  1807,  the  fbl- 
lowing  method  of  preparing  and  applying  a  compositiafn  flnr 
Iwrintwig  in  imitation  of  the  andent  encaustic  panting. 

^  Put  into  a  giaaed  earthen  tesKl  four  ounces  and  a  half 
of  gum  arable,  sitd  eight  ctmees  (or  half  a  pint  wine  mea- 
sure) of  cold  spring  water ;  when  the  ffum  is  dissolved,  stir 
in  seven  ouneee  or  gum-masti<A,  whidi  has  been  washed, 
dried,  picked,  and  beaten  ftie.  Set  the  earthen  Tessei  con* 
taining  the  gum-water,  aBd.^um-mastidi,  over  a  slow  fire ; 
eontinuall^  stirring  and  beatinj;  them  haid  with  a  spoon,  in 
Older  to  disBoIve  the  gum-mastK^ ;  wheh  sufficiently  boSed, 
it  will  no  loi^ger  appear  transparent,  but  will  become  opaque, 
and  stiff  like  a  paste.    As  soon  as  this.is,  the  case,  and  tiie 

Siin«water  and  mastich  are  quite  boiling,  without  taking 
em  olT  the  fire,  add  Sve  cmnoes  of  white  wat,  broken  into 
small  pieces,  stirring  and  beating  the  different  in^re^ents 
together,  till  the  wax  is  perfectly  melted,  and  has  bcnled. 
Then  talie  the  compontion  off  the  fire,  as  boUinff  it  kmeer 
dian  iiece»nv.  wSonlj  harden  the  wax,  «nrpt«m.tlto 
mixing  so  well  afterwards  with  water.  When  taken  off  the 
fire,  imd  in  the  glazed  earthen  vessel,  it  should  be  beaten 
whilst  hot,  but  not  boiling. 

Now  mix  irith  it,  by  degrees,  a  pint  (wine  measure)  of  odd 
spring  water,  then  strain  the  oomporition,  (as  some  diit  will 
bml  out  of  the  gum-mastich,)  and  put  it  into  bottles:  the 
oompositiott,  if  properly  made,  should  be  fike  a  creain,  and 
the  colours  when  imxea  with  it  should  be  as  smooth  as  ml. 


an  f»rlli«n  pallet^  iwh  Q(4oiii%  in  powder,  at ««  un^  in 
pnniiDg  with  qU;  ^od  $Hoh  i^  quwtit^  of  tW eompoaitkm  J9  ta 
bo  nwiid  intb  Ihe  coioiaiv,  lui  to  lei^ 
astency  of  oil  coloun ;  than  paint  with  dear  water.  The 
colours,  when  mixed  with  the  eomj^oatioD,  may  be  laid  on, 
dther  thick  or  thiq,  as  may  best  suit  the  subject :  on  which 
account,  this  comp^tion  is  very^  advantageous,  where  any 
particular  tvanqMurenoy  of  colouring  is  required;  butipsiost 
cases  it  answers  best,  if  the  colours  be  laid  on  thick,  md 
they  require  the  «9me  use  of  the  brush  as  in  painUn^  with 
body  coiQurs,  ^nd  the  same  Imishes  on  are  used  m  oil  pamtii^^ 
The  colours,  if  grown  diy,  when  mixed  with  the  composif- 
tion,  may  be  usra  by  puttmg  a  little  dear  water  over  tb^m; 
but  it  is  less  trouble  to  put  some  waiter  when  the  colqirrs  isr^ 
ohserye4  to  be  growing  dry. 

In  painting  with  this  eompositioA  the  coburs  blend 
without  difficulty  when  wet;  andevoD  when  dry,  the  tints 
n^ty  eanly  be  united  by  means  of  a  brush  ond  a  very  sQiall 
quantitv  of  dear  water,  Wh^  tba  pajntJng  ia  finished,  nut 
some  wnite  wax  into  a  glased  earthen  vessd  over  a  slow  m%, 
and  when  mdted,  but  not  bdling,  with  a  hard  brush  cover 
the  painting  with  the  wax.  When  cold  take  a  moderatdy 
hot  von,  such  as  ii  used  for  ironing  finoOft  and  PO  odd  aa 
notitobifisif  touch^  inth  any  thing  wat^  and  draw  it  IWhtlv 
over  the  wax.  The  painting  will  apjpear  as  if  under  a  cmid, ' 
tiU  the  wax  is  perfecdv  edd ;  but  if,  when  so,  the  paintittg 
shquld  npt  anpear  sufficiently  dear,  it  may  be  held  before 
the  fire,  so  tar  from  it  as  to  me|t  the  wax  but  dowly ;.  or 
the  wax  may  be  mdted  by  holding  a  hot  pdker  at  sudi  a 
distance  as  to  melt  it  gently ;  emecially  such  parts  of  the 

Incture  a^  should  not  appear  sjuffioiently  transparent  or  bril- 
iant:  for  ^the  oftener  neat  is  applied  to  the  picture,  the 
greater  will  bo  the  transparency  and  brilfianey  or  cdourang ; 
but  th^  contrary  effect  would  oe  produced  if  too  sudden  or 
too  great  a  degtea  of  heat  was  a|q>lied,  or  for  too  k>ng  a 
time;  as  it  would  draw  the  wax  too  mudi  to  the  surfbce,  and 
might  likewise  craek  the  paint  Siould  the  coat  of  wax, 
put  over  the  painting  when  finished,  iqppear  in  any  part  un- 
even, k  may  De  remedied  by  Arawing  a  moderately  not  iron 
over  it  again,  as  before  mentioned,  or  even  by  scraping  the 
wax  with  a  knife:  and  should  the  wax,  by  too  great,  or  by  too 
long  an  aj^Iication  of  heat,  form  into  uibbks  at  particufaur 
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plg^eet; — \iy  mMng  a  potter  heated,  or  even  a  tobacoo-{np9' 
made  hot,  die  bubbles  would  milnide ;  or  such  defects  may 
be  removed  by  drawing  anjr  thin^  hard  over  the  wax,  wfakn 
would  close  any  small  (javities.     When  the  picture  is  odd, 
rob  it  with  a  ifne  lineti  doth. 

Observationt,  Faiutiiigs  may  b^  executed  in  this  manoer,  upon  wood 
(firal  having  pieces  of  wood  let  in  behind,  acroM  the  grain  of  wood,  to 
prevent  its  warping)  canvas,  card,  or  plaster  of  Paris.  The  plaster  oT 
Paris  lequirei  no  other  preparation  than  miziiig  some  fine  plaster  of 
Parisi  ill  powder,  with  some  "^Id  ;water,  to  the  thickness  of  a  cream ; 
then  put  It  on  a  looking-glass,  having  first  made  a  frame  of  bees-wax  of 
the  form  and  thickness  required ;  when  dry  take  it  ofll^  and  there  will  be  a 
▼err  smooth  surface  to  paint  upon.  Wood  and  canvas  are  best  covered 
with  some  grey  tint  mixed  with  the  same  composition  of  gvtt-aiabic^ 
gum^pastich,  and  wax;  and  with  the  same  sort  of  colours  as  oe^re  men- 
tioned, before  the  design  is  t>egun,  in  order  to  cover  the  gram  of  the 
wood,  or  the  threads  of  the  canvas.  Pointings  may  also  be  done  In  the 
same  manner  with  only  gum-water  and  gum-mastich,  prepared  in  the  ' 
same  way  as  the  maatlch  aad  wax;  but  instead  of  putting  seven  ounoes 
of  mtf  tich,  and  when  boiling,  adding  five  ounces  of  wax ;  mix  twelve 
ounces  of  gum-mastich  with  the  gum- water,  prepared  as  before  men- 
tioned. Before  it  is  put  on  the  fire,  and  when  suJQSciently  •  boiled  and 
beaten,  and  is  a  little  cold,  stir  in  by  degrees  twelve  ounces,  or  three 
quarters  of  a  pmt  of  oold  spring  water,  and  afterwards  strain  it. 

TaAKSPAKEKCIES. 

The  effect  of  this  kind  of  drawing,  (though  by  no  means  a  modem 
invention,)  is  veir  pleasing,  if  managed  with  judgment,  particularly  in 
fire,  and  moonlkhts;  where  brilliancy  of  light,  and  strength  of  shade,  are 
so  very  desnahw. 

The  veij  great  expoice  attending  the  purchase  of  stained-glass,  and 
the  risk  of  keeping  it  secure  from  accident,  almost  precludes  the  use  of 
it  in  ornamenting  rooms;  but  transparencies  form  a  substitute  nearly 
equal,  and  at  a  very  small  expenoe. 

DCCCXXI. 

Abt  of  making  Trakspaebnt  Paiktings. 

The  paper  must  be  Itxed  in  a  straiuing-frBine,  in  order 
to  place  it  between  the  eye  and  the  lights  when  required.. 
After  traciag  the  desi^p,  the  colours  must  be  laid  on,  in 
the  usual  method  of  stamed  drawings.  When  the  tints  are 
got  in,  place  the  picture  against  the  window,  on  a  pone  6f 
glass  framed  for  tne  purpose,  and  begin  to  strengthen  the 
shadows  with  Indian  ink,  or  with  oolour^^  according  as^  the 
effect  requires ;  laying  the  colours  sometimes  on  both  sides  <if 
,tbe  paper,  to  ^ve  jgreater  force  and  deptli  of  colour.  The 
last  touches  for  giving  final  strengtii  to  shadows  and  forms 
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mte  to  be  done  with  ivory4>Iack,  or  lamp-bladL,  prepared 
-widi  ffun^^ater;  as  *there  is  no  pi^ent  so  opaque,  and 
capable  of  giving  stiength  and  deanon.  * 

when  the  drawing  is  finished,  and  every  part  has  got  its 
depth  of  colour  ancT  brilUancy,  being  peitecdv  dry,  toudi 
very  carefully  with  spirits  of  turpentine,  on  both  sidfcs,  those 
Darts  which  are  to  be  the  brightest,  such  as  the  moon  and 
fire ;  and  those  parts  requiring  less  brightness,  only  on  one 
side.  Then  lay  on  inunediateiy,  with  a  pencil^  a  varnish, 
made  by  dissolving  one  ounce  of  Canada  balsam  in  an  equal 
quantity  of  spirit  of  turpentine.  Be  cautious  with  the  var* 
iiisb,  as  it  is  apt  to  spread.  When  the  varnish  is  dry,  tinge 
the  flame  with  redJead  and  gamboge,  slightly  touching  the 
smoke  next  the  flame,  the  moon  must  not  oe  tinted  wi^ 
ixdour. 

OUervatiom,  Much  depends  upon  the  clioioe  of  the  suMect :  and 
imne  is  so  admirably  adapted  to  tbb  speeies  of  elftct,  at  ue  gloomy 
Gothic  ruin^  whose  antioue  Uiwen  and  pmnted  turrets  finely  contrast 
their  daik  battlements  with  the  pale  yet  brilBant  moon.  Hie  effect  of 
rays  passing  through  the  ruhied  windows,  half  choked  with  iij;  or  of 
a  nre  among  the  clustering  pillars  and  broken  monuments  of  the  choir, 
round  which  are  figures  of  banditti,  or  others,  whose  haggard  fiiees 
catch  the  reflecting  light;  afford  a  peculiarity  of  effect  not  to  be 
equalled  In  any  other  species  of  painting.  Internal  ^iews  of  cathedrals 
also,  where  windows  0/  stauied  glass  are  introduced,  have  a  beautiful 
effect 

The  great  point  to  be  attabed  is,  a  happy  coincidence  between  the 
subject  and  tne  effect  produced,  llie  fine  liff ht  should  not  be  too  near 
the  moon,  as  its  gfaue  would  tend  to imure  ner  pale  silfer  light;  those 
parts  which  are  not  interesting,  should  be  kept  m  an  undistinguishable 
gloom ;  and  where  the  principal  lig^t  is,  they  should  be  marked  with 
precisk)n.  Groups  of  figures  should  be  well  contrasted ;  those  in  sha* 
dow  crossing  those  that  are  in  light,  by  which  means  the  opposltioo  of 
]%ht  agdnst  shade  is  effected. 

Paiktino  ok  Glass. 

The  ancient  mode  of  painting  on  class  was  my  simfde :  U  consisted 
In  the  mere  arrangement  of  pieces  of  glassy  of  diflbrent  ooloMrs,  in  some 
sort  of  symmetry;  and  constituted  what  is  now  called  Mosaic  woilc. 
In  piocess  of  time  more  regular  designs  were  attempted,  and  figures 
were  represented,  heightened  with  alt  their  shades :  still  the  ancients  pro- 
ceeded no  ferther  than  the  contours  of  the  figures,  in  bUidc,  with  water 
oolours;  and  etched  the  draperies,  after  the  same  manner,  on  glasses  of 
the  colour  of  the  object  they  designed  to  pahit  For  camatioB  they  used 
glass  of  a  briffht  red  colour;  and  upon  this  diey  drew  the  principal  Imca- 
Bsenu  of  the  face,  &&  with  bUM^k.  At  length,  the  taste  for  this  sort  of 
painting  improvuw  considerably,  and  the  art  bdng  found  applicable  to  the 
adorning  ofchurcbes,  palaces,  ac  they  found  out  means  of  mcorporating 
Ihe  colours  in  the  glass  itself,  by  heating  them  u»a  fire  to  a  proper  degree. 


4TB  MtdihtiMo  AMbniLfiAdlinMi. 

teWbg  firtt  Md  (Ml  4M  tfdiottfs.    A  ^Mndi  punter  at  MimHIet  is 

le  have  giren  the  firit  notkm  of  thit  impntement,  upon  (^iog.lo  Bome 
under  the  pontificate  of  Julius  11;^  but  Albert  Durer,  and  Lucas  c^ 
Leyden,  vera  the  first  that  carried  it  to  an^  perfection.  This  ar^  how- 
erer,  has  fltequentiy  m^t  With  much  intertnption,  and  has  soanetimes 
been  almost  totally  h»tt 

bcccxxii. 

Black. 

The  oolourft  uied  in  Puntiii^  or  Stmning  GIam,  are  ▼err 
diSerent  from  tlibse  used  in  pauitin^  either  in  water^  ot  oil 
tcAoun.  For  Bllnik,  lake  scAlea  of  iron,  one  ounce  i  Mttk^ 
of  Copper,  olie  ounce;  Jet,  half  an  ounce:  ttduoe  thetii  to 
powder^  and  ndx  th^m* 

dcccxxiii. 

Blus. 

For  Blue,  take  powder  of  coittmott-blue,  one  pound; 
Nitrate  of  Potass,  half  a  pound;  mix  theid,  And  grind  theiii 
weU  together. 

Cabvation. 

Foir  Carnation^,  tak^  red  chaft,  eight  ouncA ;  iron  scalea^ 
and  litharge  of  nlyer,  of  each  two  ounces;  gum-anibic,  hidf 
jHi  ounce ;  diaaolTe  in  WAter,  grind  altogether  tor  hAlf  An  hour 
tiB  dtil^  then  put  the  ceagpitKind  in  m  glees  iod  itir  it  weB, 
ttdt  let  it  Mm  tat  ftofta^n  i^fn. 

DCCCXXY. 

Green. 

For  Green,  take  red-  lead,  one  pound ;  scales  of  copper, 
one  pound ;  and  flint,  five  pounds :  divide  them  into  three 
parts,  and  Add  to  thenk  asniuch  Nitrate  of  Potass;  put  them 
into  a  crucible/ and  melt  them  by  A  stmig  ftpe;  and  when 
Ithe  mass  ia  cold,  powder  it,  and  grind  it  on  a  ifA  of 
porphyry. 

ncccxxvi. 

Gold  Colour. 

For  Goldk^olour,  takef  Sliver,  an  ounce ;  Antimony,  half  an 
ounce:  melt  them  in  a  crudble;  then  potmd  the  maft  to 
powder,  and  grind  it  on  a  copper  plAte;   add  to  it  of  ydbw 


cdire,  <>r  briek-dast  calcined  agaift,  fifteen  cninoei ;  and  grind 
them  well  together  with  "^  " 


DCCCl^VU. 

For  Poiple^  ttkit  reinitun^  one  ptand ;  brown  stone,  one 
poand;  whit^ flint,  five  pounds:^  divide  Ihittn  into  thfee 
parta^  and  add  to  them  as  much  Nitrate  of  Potass  as  one  of 
the  ports;  oakJnc^  wadtp  and  grind  the  oompoafetd. 

Mccixvnx* 

For  Red,  tidte  jet,  four  ounces;  Ctharge  of  mlvi^i  t^ra 
cunoes;  red  chatt,  one  oonoa:  powder  them  fine,  and  mix 
diem. 


Waft*. 

For  Wbite^  take  jet^  two  ports;  white  flmt^  gttttnd  01) « 
l^ass  very  fine,  one  part:  mix  them. 

For  Vdk>w,  tako  SpaiU8b4iimn^  ten  parlii  SiIvtrJooTy 
onepart;  Antimony^half  aporti  puloUidtollcrtteibi^ddd 
cakme  them  well 

* 

Oiarwaiiomt,  In  all  the  winAiwi  ef  Hiulwrt  siteodisi^  to.  tmmtmt 
to  be  leen  the  most  beantifid  and  yMd  colours  imagbable,  wUdi  to 
exceed  any  of  those  used  by  the  AddriHls ;  not  so  much  beeauee  the 
Mcict  of  mating  those  oolouis  la  entirely  loit,  as  that  the  moderaa  will 
not  go  to  the  erarae  <lf  thsoa,  nor  be  at  thii  lieoessary  pains.  Ihose 
bti|4«ilul  Woriu^  wfitt  wcae  made  te  the  glaa»ib« 

In  fiooie,  the  colour  was  diffused  thron^ioia  the  whofe  sttbiUiiidi  ^ 
Iflas^.  In  others,  which  were  by  far  the  moat  common,  the  colour  was 
only  en  one  ride,  scarcely  penetratfaig  withlh  the  sufaftijsnce  itbori  'one- 
tUra  of  a  Ifaie ;  this  howerer,  was  more  or  leas  according  to  tlie  fiatuii 
'  of  the  ooloor,  the  ydlow  being  always  found  toenanr  thetepssl^  these 
last,  though  not  so  strong  and  beaudfid  aa  the  former,  were  o(  9Mr«  ad- 
vantage to  the  workmen ;  because  on  the  aame  cflass>  though  already 
coloured,  they  could  shew  other  kinds  of  eolours  where  th^e  was  06ca« 
sion  ie  embcoUer  drsperies,  enrieh  them  with  foHsges,  or  repi«sent 
ornaments  of  gold,  silver,  &C. 

In  order  to  tMs,  they  made  use  of  eikieiy,  grinding  or  Wearing  dbwn 
the  suifaoe  of  the  elass,  till  they  were  got  Uirough  th0  colour  t9  the 
dsarglasSi    This  ctooe,  they  applied  the  proper  colours  on  the  other 
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■ide  of  tbe  giaat.  Bj  them  mcwit^  tha  new  colours  were  Dl«ve^ted 
from  ninning  and  mixing  whh  tbe  fonner,  when  they  exposed  the  glaaset 
to  the  fire.  When  the  ornaments  were  to  appear  white,  the  glw  was 
only  bared  of  its  colour  with  emery,  without  tmging  the  place  with  anj 
colour  at  all ;  and  this  was  the  manner  by  which  they  wrought  thenr 
lights  and  hewhtenings  on  all  kinds  of  colour. 

The  first  tmxig  to  be  done,  in  order  to  paint,  or  stain  glass  in  the 
modem  way,  is  to  design,  and  eren  colour  the  whole  suMcct  on  paper. 
Then  choose  such  pieces  of  glass  as  are  clear,  even,  and  smooth,  and 
proper  to  receire  toe  several  parts.  Proceed  to  distribute  the  design 
mtii,  or  the  paper  it  is  drawn  on,  into  pieces  suitable  to  those  of  tbe 
gliss;  always  takinff  care  that  tbe  glasses  may  Join  in  the  contours  of  the 
figures,  and  the  folds  of  the  draperies :  that  the  camatioiis  and  other 
finer  parts  may  not  be  impaired  by  the  lead  with  which  the  pieces  are  to 
be  joined  together.  The  distribution  being  made,  mark  all  the  glasses 
as  weU  as  papers,  that  they  may  be  known  aaain :  which  done,  apply 
every  part  of  the  design  upon  the  class  faitenaed  for  it ;  and  oopy  or 
transfor  the  design  upon  this  glass  with  the  black  colour  diluted  in  gum-  ' 
water,  by  tracing  and  foUowing  all  tbe  Unes  and  strokes  that  appear 
through  the  glass,  with  the  point  c^  a  pencil. 

_  W&n  these  strokes  are  well  dried,  which  will  be  in  about  two  da^rs, 
(the  work  bdnf  only  in  black  and  white,)  give  it  a  sfight  wash  over  with 
urine,  guoKarabic,  and  a  little  black :  and  repeat  this  several  times,  ac- 
cording as  the  shades  are  desured  to  be  heightened ;  with  this  precaution. 
never  to  apply  a  new  wasfa^  tffl  die  former  is  suffidently  dned.  Iliis 
done,  the  Uflits  and  rismgs  are  ghren  by  rubbing  off  the  colour  in  the 
iCBpeetive  pJaoes  with  a  wooden  pobt,  or  by  the  nandle  of  the  pencil. 

As  to  the  colours  above  mentioned,  they  are  us^  with  gum-water,  the 
aame  as  in  painting  in  miniature ;  talcing  care  to  applv  them  lightly,  for 
fear  of  effiusing  the  outlines  of  the  design;  or  even,  for  tne  ^ater  security, 
to  apply  them  on  the  other  side ;  especiallv  yellow,  which  is  very  per- 
nicious to  the  other  colours,  by  Mending  tnerewith.  And  here  too,  as 
in  pieces  of  black  and  white,  particular  regsrd  must  alwavs  be  had,  not 
to  lay  cofour  on  colour,  till  such  tune  as  the  former  is  well  dried. 

\i^ien  the  pahstkig  m  all  the  pieces  is  finished,  tbey  are  carried  to  the 
fiuoace  to  aonesl,  or  to  bake  the  ooIouks. 

dcccxxxi. 
Art  of  Tingeivg  Glass  of  vauious  Colouks. 

Glass  is  tinged  of  varioas  colours  by  mixing  with  it,  while 
in  fusion,  some  of  the  metallic  oxides ;  and  on  this  process, 
well  conducted,  depends  the  fonnation  of  pastes,  or  factitious 
gems, 

Blue  glass  is  formed  by  means  of  Oxide  of  Cohah. 

Green,  by  the^  Oxide  of  Iron  or  of  Copper. 

Violet,  by  Oxide  of  Manganese. 

Red,  by  a  mixture  of  the  Oxides  of  Copper  and  Iron. 

Purple,  by  the  purple  Oxide  of  Gk)ld. 

White,  by  the  Oxides  of  Arsenic  and  of  Zinc. 

Yellow,  by  the  Oxide  of  Silver,  and  by  combustible  bodies. 
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DCCCXXXff. 
To    MAKB   AeTIFICIAL.  PfiARtS. 

Take  the  blaj,  or  bleak  fish,  which  is  very  common  in  the 
rivers  near  London,  and  scrape  off  the  fine  silvery  scfllea 
fnmi  the  belly.  Wash  and  rub  these  in  water.  Then  suf- 
fer this  water  to  settle,  and  a  sediment  will  be  found  of  an 
oily  consistence.  A  little  of  this  is  to  be  dropped  into'  a 
hollow  glass  bead  of  a  bluish  tint,  and  shaken  about,  so  as 
to  cover  all  the  internal  surface.  After  this,  the  bead  is 
filled  up  with  mel(ed  white  wax^  to  give  it  solidity  and 
weight. 

^  Enauslliwo. 

1%e  art  of  enamelliDg  oonaists  in  the  appUeatiim  of  a  smooth  eoatin|p 
of  Titrified  matter  to  a  bright  polished  metallic  8urfiiC6,  It  is,  there* 
fore,  a  kind  of  yarniah  made  of  glass,  and  melted  upon  the  substance  to 
which  it  is  applied,  affordmg  a  fine  uniform  ground  for  an  Infinite  v»* 
liety  of  ornament!  which  are  also  fixed  on  by  heat 

The  general  princtples  on  which  enaroeUmg  is  founded,  are,  on  the 
whole,  verj  simple ;  but,  perhaps,  there  is  none  of  all  the  cJiemio»- 
mechanical  arts  which  veq^uires,  tor  the  finer  parts,  a  greater  degree  of 
practical  skill  and  dexterity,  and  of  patient  and  accurate  attention  to 
minute  processes.  The  concealment  observed  by  th<Me  who  profits  this 
art,  is  proportioned  to  the  difficulty  of  acquiring  it ;  the  chemist  must, 
therefore,  content  himself  with  the  general  principles  of  enameHiiy,  and 
with  the  detail  of  those  particulars  .that  are  commonly  known. 

Though  the  term  enanaelling  is  usually  confined  to  the  ornamental 
glazing  of  metaUic  suriaces.  It  strictly  applies  to  the  glaxing  of  pottery 
or  porcelain,  the  difference  befaig  only,  that  in  the  latter,  the  surfiioe  is  of 
baked  day.  With  regard  to  the  compositioki  of  eolourod  enamels 
( whidi  are  ail  tinged  |yy  different  metaUic  osddes),  a  very  genersl  account, 
of  the  substances  iised  will  suffice. 

The  only  metals  that  are  enamelled  are  gold  and  copper;  and  with 
the  latter  the  opaoue  enamds,  only,  are  used.  VHiere  the  enamd  is 
transparent  and  coloured,  the  metal  chosen  should  not  only  have  its  sur* 
foee  unalterable,  when  fully  red-hot,  but  also  be  in  no  degree  chemically 
ahered  by  the  dose  contact  of  melted  glass,  containing  an  abundance  of 
'  some  kind  of  metaUic  oxide.  This  b  the  chief  reason  why  coloured  ena- 
andling  on  sihrer  is  impracticable,  though  the  brilliancy  of  its  surfiioe  is 
not  impaired  by  mere  heat ;  for,  if  an  enamd  made  yellow  with  oxide 
of  lead,  or  antimony,  be  Ikid  on  the  surfiure  of  bright  sdver,  and  be  kept: 
melted  on  it  for  a  certain  time,  the  silver  and  the  eoamd  act  on  each, 
other  so  powerfully,  that  the  colour  soon  changes  firom  a  yellow  to  an 
otange^  and  lastly  to  a  dirty  oliye.  Copper  is  equally  altered  by  the  co«r 
kMdred  enamels,  so  thst  gold  is  the  onhr  metal  which  can  bear  the  kmg 
ooBtact  of  the  ookmred  glasses  at  a  fiill  red  hast,  without  being  aherea. 
kv  them. 

II 


«-••%• 
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Dcccxxxnr. 
Enamel  fob  Dial-plat£S. 

The  umplest  kind  of  enamel  is  that  fine  white  opaque 
glass,  whicn  is  applied  to  the  dial-plates  of  watches.  The 
process  of  laying  on  which,  is  as  follows. 

A  piece  of  thin  sheet-copper,  hatnmered  to  the  requisite 
convexitV)  is  first  accurately  cut  out,  a  hole  drilled  w  the 
middle  for  the  axis  of  the  hands,  and  both  the  surfaces  made 
perfectly  bright  with  a  brush. 

A  small  rim  is  then  made  round  the  circumference,  with  a 
thin  brass  band  rising  a  little  above  the  level,  and  a  similar 
rim  round  the  margin  of  the  central  hole.  The  use  of  tliese 
is  to  confine  the  enamel  when  in  fusion,  and  to  keep  the 
edges  of  the  plate  quite  neat  and  even.  The  substance  of  the 
enamel  is  a  fine  white  opaaue  dass ;  this  is  bought  in  lump 
by  the  enamellers,  and  is  first  broken  down  with  a  hammer, 
then  ground  to  a  powder  sufficiently  fine,  with  some  water, 
in  an  agate  mortar ;  the  superfluous  water  being  then  poured 
off,  the  pulverized  enamel  remains  of  about  the  oonsistence 
of  wetted  rand,  and  is  spread  very  evenly  over  the  surface 
of  the  copper-plate.  ,  In  most  enamellings,  and  especially 
on  this,  it  is  necessary  also  to  counter-enamel  the  under  odd- 
cave  surface  of  the  copper-plate,  to  prevent  its  being  drawn 
out  of  its  true  shape,  by  the  uneiqual  shrinking  of  the  metal^ 
and  enamel,  on  cooling.  For  this  kind  of  work,  the  counter- 
oiamel  is  only  about  half  the  thickness  on  the  concave,  as  on 
the  convex  side.  For  flat  plates,  the  thickness  is  the  same 
on  both  sideb. 

The  plate,  covered  with  the  moist  enamel  powder,  is 
warmed  and  thoroughly  dried,  then  gently  set  upon  a  thin 
earthen  ring,  that  supports  it  only  by  touching  the  outer  rim, 
and  put  gradually  into  the  red  hot  muffle  of  the  enameller*s  « 
(iirnace.  This  furnace  is  constructed  somewhat  like  the 
assay-furnace,  but  the  upper  part  alone  of  the  muffle  is  much 
heated,  and  some  pecuharities  are  observed  in  the  construc- 
tion, to  enable  the  artist  to  govern  the  fire  more  accurately. 
See  Plate  8. 

The  precise  degree  of  heat  to  be  siven  here,  as  in  all  en- 
amelling, is  that  at  which  the  particles  of  the  enamel  run  to- 
gether into  an  uniform  pasty  oonnstence,  and  extend  them- 
selves evenly,  shewing  a  fine  polished  face ;  carefully  avoid- 
ing, on  the  other  hand,  so  great  a  heat  as  wouj|4  endanger  the 
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melung  of  the  thin  metaflic  piate.  Whep  the  enamel  is  tbua 
wen  to  sweat  damn^ « it  ^vcre,'  to  an  uniform  glow^  glaann^,* 
the  piece  b  gradually  withdrawn  and  cooled,  ofbierwise  it 
woiud  fly  by  the  action  of  the  cold  air. 

•  DCQGXXXXV. 
SkcOND  CoATlKa  WITH  DITISION  MaRKS* 

A  second  coating  of  enamel  is  then  lud  on  and  fired  as 
before;  but  this  time,  the  finest  powder  of  enamel  i^  taken, 
or  that  which  remains  suspended  m  the  washings.  It  is  then 
ready  to  receive  the  figures  and  division  marks^  which  are 
made  of  a  black  enamel»  ground  in  an  agate  mortar,  to  a 
most  impalpable  powder,  worked  up,  on  a  pallet,  with  oil  of 
lavender,  and  laid  on  with  an  extremely  fine  hur  brushy 
The  plate  is  then  stoved  to  evaporate  the  essential  oil,  and 
the  figure  is  burnt  in,  as  beGm.  Polishing  with  tripoli,  and 
mumter  part,s  of  the  process^  need  not  be  here  descnbed* 

OtterMfiMu.  If  file  «qaind  be  diljM)^  off  a  dial  D^ 
dsne  with  the  utmost  ease*  bj  bendmg  it  backwaras  and  forwards^  as 
the  adhettoii  between  the  meud.and  glazing  is  very  sliffht)  the  part  im- 
mediately in  contact  f^ith  the  copper,  will  be  found  aeepty  and  nearly 
uniformly  browned,  which  shews  now  unfit  copper  alone  would  be  for 
tiie  transparent  enaihelii,*  - 

The  iwilation  of  tha  five  a|ipear8  to  be  the  mast  diflkult  of  all  the 
iMtfts  of  Uiis  nice  process  particularly  in  the  nne  enamelling  of  gold  for 
ornamental  purposes,  for  designs,  miniatures,  and  the  like;  where  three, 
four,  or  sometimes  ^vt  separate  firings  are  required.  If  the  heat  is  too 
low,  the  enamel  does  not  spread  arid  vitrify  as  it  ought ;  if  too  Ugh,  it 
may  be  cnouffh  to  melt  the  metal  itself,  whose  fusing  point  is  but  a  small 
step  above  that  of  the  enamel ;  or  else  (what  is  an  equal  mortification 
to  the  artist)  the  delicate  figures,  laid  on  with  so  much  care  and  judge- 
roent,  melt  down  in  a  moment ;  and  the  piece  exhibits  only  a  conlused 
assemblage  of  lines,  and  fragments  of  designs. 

DCCCXXXV. 
CoMrOSlTlON  OF  THB  WhITE  EnAMBL. 

The  exact  composition  of  the  opaque  white  enamel,  is  a 
matter  of  considerable  importance.  A  good  enamel  of  this 
kind,  fit  to  be  applied  to  porcelain  and  metals,  should  be  of 
a  voiy  dear  fine  white^  so  nearly  opaque,  as  only  to  be  trana^ 
lucent  at  the  edgel^ ;  and  at  a  moderate  red  lieat  it  shoald 
run  into  that  kind  of  paste,  or  imperfect  fusion,  which  allows 
it  to  extend  itself  freely  and  uniformly,  and  to  acquire  a 
glossy  even  surface,  without,  however,  fully  melting  into  a 
ttiin  glass.    The  c^iaque  white  of  thiv  enamel  is^  given  by  th)i 
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Oxide  of  Tin,  which  poesesses,  even  is  a  anall  proportioD,  the 
property  of  rendering  Titresoent  mixtures  white  and  opaque  ; 
or  in  still  less  proportion,  milky;  and  when  otherwise 
coloured,  opalescent.  The  Oxide  of  Tin  is  always  mixed  with 
three  or  four  times  its  quantity  of  Oxide  of  Lead ;  and  it  ap- 
pears necessary  that  the  metfus  should  be  previously  mixed 
oy  meUinff,  and  the  alloy  then  calcined.  The  following  are 
the  directions  given  by  M.  Clouet  for  the  composition  (n  this 
enamel. 

Mix  100  parts  of  pure  Lead  with  from  20,  to  25,  of  the  best 
Tin,  and  bring  them  to  a  low  red  heat  in  an  open  vesseL 
The  mixture  then  bums,  nearly  as  rapidly  as  charcoal,  and 
oxidates  very  fast  Skim  off  the  crusts  of  Oxide,  succesdvely 
formed,  till  the  whole  is  thoroughly  calcined.  It  is  better 
then  to  mix  all  the  skimmings,  and  again  heat  as  before,  till 
no  Same  arises  from  them,  and  the  whole  is  of  an  uniform 
grey  colour.  Take  100  parts  of  this  Oxide,  100  of  Sand,  and 
ft5y  or  80,  of  common  Salt,  and  melt  the  whole  by  a  moderate 
heat  This  gives  a  greyish  mass,  often  porous  and  apparent^ 
ly  imperfect,  but  wl^ich,  however^  runs  to  a  good  enamel 
when  afterwards  heated.  This  is  the  enamel  used  for  por- 
celain ;  but  for  metals  and  finer  works,  the  sand  is  previously 
caldned  in  a  very  strong  heat  with  a  fourth  of  its  weight;  or, 
if  a  more  fusible  compound  is  wanted,  as  much  of  the  Oxides 
of  ^Hn  and  Lead  as  or  Salt  are  taken,  and  the  whole  is  melted 
into  a  white  porous  mass.  This  is  then  employed  instead 
of  the  rough  sand,  as  in  the  above-mendoned  process. 

.  Observations,  The  above  proportions,  however,  are  not  invariable,  for 
if  more  fusibility  is  wanted,  the  dose  of  oxide  is  inoreased,  and  that  of 
the  sand  diminished ;  the  quantity  of  common  salt  remaining  the  same. 
The  sand  employed  in  this  process,  according  to  M.  Clouet,  is  not  the 
eommon  sort,  however. fine;  but  a  micaceous  sand,  in  which  the  miea 
forms  about  one-fourth  of  the  mixture.    . 

dcccxxxvi. 

Another  Fo&m  of  Composition. 

Neri,  in  his  valuable  treatise  on  glass  makini^,  has  lonji;  ago 
pven  the  foUowii^  proportions  for  the  common  material  of 
all  the  opaque  enamels,  which  Kuncke)  and  other  practical 
chonists  nave  confirmed. — Calcine  80  parts  of  Lead,  with  83 
of  Tin,  with  the  precautions  mentioned  above.  Take  of  this 
caldned  mixed  oxide  60  pounds,  and  as  much  of  powdered 
ibnts  (prepared  by  being  thrown  into  water  when  red  hot» 
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and  tlien  ground  to  powder),  and  dght  ounces  of  salt  of 
tartar ;  melt  the  mixture  in  a  strong^  fire  kept  up  for  ten 
hours,  atUr  which  reduce  the  mass  to  powder.  This  is  the 
cammon  material  ibr  the  opaque  enamels,  and  is  of  a  grey 
white  colour.  To  make  this  fine  enamel  quite  white,  mix  six' 
pounds  of  the  compound  with  48  grains  of  the  best  black 
Oxide  of  Manganese,  and  melt  in  a  dear  fire.  When  fully 
fused,  throw  it  into  cold  water,  then  re-melt  and  cool,  as  be- 
fore, two  or  three  times,  till  the  enamel  is  quite  white  and 
fine. 

Obiervaiwfu  Kunckel  obsenres  on  this  process,  that  he  tried  it  with*- 
out  the  oxide  of  manganese,  but  the  enamel,  instead  of  beinff  milk  white/ 
was  blueish  and  not  good  ;so  that  there  is  no  doubt  but  that  this  oxide 
is  highly  important    If  too  much  is  uscxl,  the  enamel  becomes  of  a  rose 
pur^e. 

dcccxxxtii. 

Enamel  of  a  eick  Red  Coloite. 

Coloured  enamels  are  composed  of  a  common  bans,  which  ' 
is  a  fuable  mixture  of  vitnfiable  materials,  and  of  some 
mettdlic  oxide.     In  general,  the  coloured  enamels  are  re-, 
quired  to  be  transparent,  in  which  case,  the  basis  is  a  kind* 
of  glass,  composea  of  Borax,  Sand,  and  Oxide  of  Lead,  or 
other  vitrescent  mixtures;  in  which  the  proportion  of  saline, 
or  metallic  flux,  is  more  or  less  accordinj^  to  the  d^ree  of' 
heat  that  the  colouring  oxide  will  bear  without  deoomposi* 
tion.    When  the  coloured  enamel  is  to  be  opaque,  or  opales- 
cent, a  certun  portion  of  the  white  opaque  enamel,  or  of  the 
Oxide  of  Tin,  is  added  to  the  mixture.    The  most  beautiful 
and  costly  colour  known  in  enamelling,  is  an  exquisitely  6ne 
rich  red,  with  a  purplish  tinge,  given  by  the  salts  and  oxides 
of  gold ;  espedally  by  the  purple  predptate,  formed  by  tin  in 
one  form  or  other;  and  by  Nitro-Munate  of  Grold;  and  also 
by  the  fulminating  gold.  This  beautiful  colour  requires  much 
sKill  in  the  artist^  to  be  fully  brought  out.     It  is  said,  that 
when  most  perfect,  it  should  come  from  the  fire  quite  co- 
lourless, and  afterwards  receive  its  colour  by  the  flame  of  a- 
candle.     Gokl  colours  will  not  bear  a  violent  fire. 

Observation.  Other^  and  common  reds,  are  gi? en  by  the  oxide  of  iron ; 
XiVLi  this  requires  the  mixture  of  alumine,  or  some  other  substance  k« 
frrictory  in  the  fire,  otherwise  at  a  full  red  heat,  the  colour  mil  degene*  • 
rale  into  black.  * 
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DCbcxxtyni. 

YxiLow  Enamel. 

TeDow  u^yen  either  by  the  Oxide  of  Silver  alone,  or  bj 
the  Osddet  c?  Lead  and  Antimony,  with  nmilar  mixtures  tc 
those  required  for  iron.  The  silver,  is  as  tender  a  cx>Iour  as 
gold,  and  is  readily  injured  or  lost  in  a  high  heat 

DCCCXXXIX. 

I 

Geken  Enamel. 

Green  is  given  by  the  Oxide  of  Copper,  or  it  may  also  be 
procured  by  a  mixture  of  blue  and  yellow  colours. 

DCCCXL. 

Blue  Enamel. 

Blue  is  ^ven  by  Oxide  of  Cobalt;  and  this  seems  of  all 
enamel  colours,  the  most  certain,  and  easily  managesble. 

DCCCXLT. 

Blacx  Enamel. 

,  Black  is  produced  by  a  mixtu|»  of  Oxijdes  of  Cobalt  andl 
Manganese. 

IyBHeral  Obsbrtations. 

The  reader  may  conceare  how  much  the  difficulties  of  this  nice  art  are ' 
tncreasady  when  the  Object  is  not  merdy  to  lav  an  uniform  coloured ' 
glazinff  on  a  metallic  9urfi»oe;  but  also  to  f>aint  that  surfiioe  with  Qgims 
and  otner  designs,  that  require  extreme  delic|icy  of  outline,  accuracy  of 
shading^  and  selection  of  colouring.  The  enamel  painter  has  to  work, 
not  with  actual  colours,  but  with  mixtures,  which  ne  only  knows  from 
experience  will  produce  certain  odours  after  the  delicate  operation  of  the 
fire ;  and  to  the  common  skill  of  the  painter,  In  the  arrangement  of  Us 
|)^let  and  choice  of  his  oobuis,  the  eiuuneUer  has  to  add  much  practical 
knowledge  of  the  chemical  operation  of  one  metallic  oxide  on  another ; 
the  fusibui^  of  his  materials ;  and  the  utmost  degree  of  heat  at  which 
they  will  retain,  not  only  the  accuracy  of  the  figures  which  he  has  giren^ 
but  the  precise  shade  of  coknir  which  he  intends  to  ky  on. 

Painting  in  enamel  requires  a  succession  of  firings ;  first  of  the  ground 
wluch  i»  to  receive  the  design,  and  which  itwdf  requires  two  firinas,  and 
then  of  the  different  parts  of  the  design  itself.  The  ground  is  lida  on  in 
the  same  general  way  as  the  common  watch  face  enamelHnff,  ahready 
described.  The  colours  are  the  di^rent  metallic  oxides,  mdted  with 
some  vitrescent  mixture,  and  ground  to  extreme  fineness.  These  are 
worked  up  with  an  essential  oil  (that  of  spikenard  is  preferred,  and  next 
to  it  oil  01  lavender^  to  the  proper  consistence  of  oil  colours,  and  are  laic 
on  with  a  very  fine  nair  bru«i.  The  essential  oil  should  be  very  pure,  and 
the  UK  of  this,  rather  than  of  any  fixed  oil,  is,  that  the  whole  may  eva« 
porate  completely  in  a  moderate  heat,  and  leave  no  carbonaceous  matter 
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in  contact  wkk  the  colour  when  xed  hot,  which  might  affi*ct  its  d^gAs 
of  ondation>  and  thence  the  Bbade  of  c<^our  which  it  is  intended  to  pro« 
duce.  As  the  colour  of  some  vitrified  metallic  oxides  (such  as  that  of 
gold)  will  stand  at  a  very  moderate  heat,  whilst  others  will  bear,  and 
even  require  a  hi^er  temperature  to  be  properly  fixed,  it  forms  a  great 
part  of  the  technical  skill  of  ihe  artist  to  supply  the  different  colours  in 
proper  order ;  fixing  first  those  shades  which  are  produced  by  the  oo<» 
burs  that  will  endure  the  highest,  and  finishing  with  those  that  de- 
mand the  least  heat  The  outline  of  the  design  is  first  traced  on  the 
enamel,  ground  and  burnt  in ;  after  which,  the  parts  are  filled  up  era* 
dually  by  repeated  burnings,  to  the  last  and  finest  touches  of  the  tender^ 
est  cnameL 
.  Transparent  enamels  are  scarcely  ever  laid  upon  any  other  metal 
than  gold,  on  account  of  the  discoloration  producea  by  other  metals,  as 
already  explained.  If,  however,  copper  is  the  metal  used,  it  is  first 
covered  with  a  thin  enamel  coating,  over  whidi  gold  leaf  is  laid  and 
burnt  in,  so  that,  in  ibct,  it  is  atUl  this  metal  that  is  the  basis  of  the  oma* 
mental  enameU  With  regard  to  the  vast  number  of  important  nrunutisi; 
in  the  selection  and  order  of  applying  the  colours,  the  management  of 
the  fire,  8tc,  &c.  almost  the  wh<He  ofwhat  is  known,  on  this  subject,  is 
confined  to  the  practical  artist. 

DCCCXLII. 

Manufacture  ar  Mosaic  at  Rom  v. 

It  19  well  known  that  Mosaic-^ork  consists  of  variously 
shaped  pieces  of  coloured  glass  enamel;  and  that  when 
these  pieces-  are  cemented  together^  they  form  those  regular 
and  other  beautiful  figures  which  constitute  tessellated  pave-* 
ments.  These  pavements,  the  work  of  the  ancient  Romans, 
have  frequently  been  dug  up  in  England  and  other  coun- 
ts20S.    'ine  pnncipal  manufactory  of  Mosaic  pictures  in  the 

f  resent  day,  is  at  Rome,  and  belongs  to  his  Hohness  the 
*ope. 
The  building  in  which  the  establishment  is  situated  is 
large,  and  contains  a  collection  of  enamels  drawn  into  the 
form  of  sticks.  These  are  arranged,  according  to  their  co- 
lours, in  an  extensive  suit  of  rooms.  The  number  of  shades 
of  colour  is  17,000. 

The  enamel,  consisting  of  ^lass  mixed  with  metallic 
colouring  matter,  is  heated  for  eight  days  in  a  glass-house, 
each  colour  in  a  separate  pot.  The  melted  enamel  is  taken 
out  with  an  iron  spoon,  and  poured  on  polished  marble 
placed  horizontally;  and  another  flat  marole  slab  is  laid 
upon  the  surface,  so  that  the  enamel  cools  into  the  form  of 
a  round  cake,  of  the  thickness  of -^^ths  of  an  inch. 

In  order  to  divide  the  cake  into  smaller  pieces,  it  is  placed 
on  a  sharp  steel  anvil,  called  Tagliulo,  wnich  has  the  edge 
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uppennoft;  and  a  stroke  of  an  ed^ed  hanmicr  ii*  jp^^^™  <n 
ue  upper  surface  of  the  cake,  which  is  thus  divuled  into 
hag  p«dlek)i>iped^  or  V^m^^  hueMueJ,^  of  » 
inch  square.  Theie  parallelopipeds  are  a^n  diTided  across 
thar  length  by  the  ta^liulo  and  hammer  into  pieces  of  the 
length  of  2^ths  of  an  mcb|  to  be  used  in  the  Mosaic  pio> 
lures.  Sometimes  the  csJLes  are  made  thicko*,  and  the 
pieces  krger. 

For  smaller  pictures,  the  enamel^  whibt  fused,  is  drawn 
into  lon^  parallelopipeds,  or  quadrangular  sticks ;  and  these 
are  dinded  across  bj  the  tagUulo  and  hammer,  or  hj  a 
file ;  sometimes,  alsoi,  these  pieces  are  divided  by  a  saw  with- 
out teeth,  consisting  of  a  copper  blade  and  emery ;  and  the 
pieces  are  sometimes  polished  on  a  horizcntal  wheel  of  lead 
with  emery. 

Gilded  Mosaic  is  formed  by  applying  the  goldJeaf  on  the 
hot  surface  of  a  brown  enamel,  immediately  after  the  enamel 
is  taken  from  the  furnace;  the  whole  is  put  into  the  fur- 
nace again  for  a  short  time,  and  when  it  is  taken  out,  the 
gold  is  firmly  fixed  on  the  surface.  In  the  gilded  emunel, 
used,  in  Mosaic,  at  RoiDi^thareisa^t^coa^Qf  tnifupofviit 
glois  over  the  gold. 


Ohtervaiiom,  The  andent  Ronums,  betides  the  enamel  for  mosaic, 
made  other  works  m  enamd.  Wioklemann  mentions  ancient  tiks  of  a 
kind  of  glass  or  enamel,  for  iMiTing  the  floon  of  rooms ;  and  he  de- 
scilbes  a  small  picture  composed  of  filaments  of  enamel  of  dififerent  co- 
lours, a^lutinated  together  by  fusion,  each  transverse  section  of  tUs 
Save  a  picture  like  that  at  the  extremis-.  The  antique  pastes,  or  arti- 
dal  §^ms,'  are  also  products  of  art  allied  to  enamel. 
Anciently,  the  paste  in  which  Uie  piecesof  mosaic  were  imbedded,  cal- 
kd  in  Italy  stucco,  was  composed  or  a  measure  of  quick-lime  quenched 
hi  water,  and  three  measures  of  pounded  marble ;  these  were  made 
into  a  mass  with  water  and  white  of  eggs;  and  this  was  called  Mar- 
moratum :  but  this  paste  hardens  too  rapidly,  so  that  It  is  hard  be* 
fere  the  workman  has  time  to  Insert  die  pieces,  and  It  Is  injured  by 
damp  more  readily  than  the  cement  made  with  oU. 

The  paste  now  used,  is  composed  of  a  measure  of  quenched  quick-Ume, 
and  three  measures  of  powdered  trarerdne  stone :  these  are  mixed 
with  Ifaiseed  oil,  and  are  stirred  and  worked  up  every  day  with  a  trowel. 
The  mass  Is  at  first  lerel  on  the  surfiwe,  but  afterwards  swells  up.  Each 
day  some  oil  is  added,  to  prevent  the  mass  from  becoming  drr  ;and  in- 
tractable. The  mass  is  readj  in  a  shorter  time  in  warm  weather  than  in 
cold ;  in  summer  the  mass  is  at  its  perfection  in  twentv  days ;  thii  is 
known  from  its  ceasing  to  swell,  the  water  that  was  in  toe  lime  having 
evaporated ;  the  mass  is  then  uniform  throughout,  like  an  ointment.  In 
winter,  and  when  the  air  is  moist,  it  requires  a  month  to  bring  the  paste 
to  psrftctlon.  « 
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.  IliemiHto  which  the  motaicU  to  be  apfilied,  muet  lia^e  the  Jime 
taken  off  its  8urfiu:e ;  then  furrows  an  inch  deep  are  formed  on  the 
wall,  to  fix  the  cement.  For  the  aame  puirpose  large-headed  nalli  are 
driven  in,  and  wire  if  stretched  from  one  nail  to  another.  After  this, 
the  wall  thus  pivpared,  is  painted  orer  with  linseed  oiL  Then  the  ee« 
raent  is  laid  oa,  to  the  exftnl  of  a  sur^use  of  as  many  palms  as  can  be 
executed  befofe  the  cement  dries.  The  plasticitv  and  softness  of  the 
cement  lasts  about  twenty  days ;  after  that  the  oil  exudes^  and  the  lime 
and  travertine  become  a  hard  mass.  The  cement  made  with  linseed  oil 
is  yellow;  that  made  with  ichite  of  caws  is  white,  and  the  white  oement 
is  oonaidered  to  be  a  eiiaraeter  for  oMtiqguishii^  the  old  mosaic  from 
the  modern  ;  but  some  of  the  modem  is  also  made  with  white  cement. 

BCCCXLin. 

MuKiATB  OF  Lsad;    oe  Pateut  YsLLOie. 

This  jngment  is  prepared  by  tritui^ting  minium  of  red 
Oxide  of  Lead,  and  common  Salt  together,  and  then  exposinfi; 
them  in  a  crucible  to  a  gentle  heat  In  this  process  the  sdS 
is  decomposed,  the  acid  unites  with  the  Oxide  of  Lead,  and 
forms  the  Patent  Yellow.  The  alkaline  base  of  the  salt  re- 
muns  in  the  compound,  which  is  to  be  carefully  washed 
and  orystallized. 

Observaium,  Muriate  of  Lead  tin^  yitreous  matters  of  a  yellow 
colour.  Hence  the  beautiful  elazingViTen  to  Queen's  Ware.  It  is  com- 
poied  of  SO  lbs.  of  muriate  of  lead,  and  90  lbs.  of  flints  ground  toother 
▼ery  fine,  and  mixed  with  water  till  the  whole  becomes  as  thick  as 
cream.  The  vesseU  to  be  glazed  are  ^uped  in  the  glaze,  and  suffered 
to  dry,  when  they  are  exposed  to  a  sumdent  d^ec  of  heat  to  vitrify 
the  surface. 

nCCCXLlT. 
To  PRSPARX  THE  PiniPLK  PkXCIPITATB  OF  CaSSIUS. 

Dissolye  some  pure  Gold  in  Nitro-Muriatic  Acid ;  adding 
either  Acid,  or  Metal,  until  saturation  takes  place.  Now 
dissolve  some  pure  Tin  in  the  same  kind  of  Add ;  obsefr* 
in^  the  same  point  of  saturation  as  with  the  Grold ;  and  pour 
it  mto  the  solution  of  Gold.  A  purple  powder  will  be  pre^ 
cipitated,  which  must  be  collected  and  washed  in  distuled 
water.    - 

O^iervaiion,  O^us  beautiful  purple  colour,  as  before  mentioned,  is 
extremely  useful  to  enamellers,  and  to  glass-stainers. 

DCCCXLV. 

To  MAKX  Abtificial  Coral  for  Grottoes. 

To  two  drama  of  fine  Vermillion  add  one  ounce  of  clear 
Resini  and  melt  them  together.     Having  the  branches  o{ 
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twigs  ceded  and  dried,  punt  them  over  with  this  mixture 
while  not.  I'he  black  thorn  is  the  best  branch  for  it.  Hold 
them  over  a  gentle  fire,  turning  them  round  till  they  are 
perfectly  covered  and  smooth.  White  Coral  may  be  made 
with  white  lead ;  a:xl  bhu;k,  with  lampblack. 

DCCCXLVl. 

Change  of  Colour  fbobucsd  ik  Sulfhitr  by  Heat. 

If  a  quantity  of  Sulphur  be  kep^  in  a  melted  state,  in  • 
gallipot  over  the  fire  without  inflaming,  it  will  soon  become 
thickened ;  and  if  in  this  state,  it  be  poured  into  a  bason 
of  cold  water,  the  colour  will  ebaage  to  red,  and  the 
consistence  will  be  waxy ;  but,  strange  to  say,  no  chemical 
change  seems  to  be  produced.  Su^huf,  in  this  state,  is 
capable  of  receiving  a  most  exact  impression  from  ooins« 
medals,  and  seals;  and  when  exposed  to  the  air  for  several 
days,  it  will  become  as  hard,  ana  of  nearly  the  same  colour, 
as  red  sealing-wax.  If  tl^  Sulphur  be  now  reduced  to 
powder  in  a  mortar,  the  red  colour  will  disappear,  and  the 
original  yellow  will  be  resumed. 

Observation.  It  has  been  supposed  that  the  red  colour  maj  arise 
from  decomposition  of  the  water  by  the  sulphur  in  a  hot  state ;  and 
the  consequent  abstraction  of  oxygen,  whereby  the  sulphur  b  conrerted 
into  an  oxide. 

dcccxlvii. 

Prepabationt  of   a  Metallic  Variegated  Powder; 

Commonly  called  the  Nuremburgh  Powder 

Prepare  clean  filings  of  Copper,  Brass,  Iron,  Steel,  and 
other  Metals.  Put  each  of  ttiem  separately  into  an  Iron 
vessel,  and  heat  them  till  they  change  colour.  The  deg;ree 
of  heat  can  only  be  r^ulated  by  trial.  Take  these  fihngs 
to  a  flatting  mill,  furnished  with  a  funnel  at  the  top,  and 
pass  them  through  it.  A  most  sparkling  powder  of  all 
sorts  of  lively  oofours  willrbe  the  result 

DCCCXLVIII. 
To    GIVE     VARIEGATED    CoLOURS    TO    FlAME, 

And  Fir&Jworks, 

It  is  much  to  be  wished,  that,  for  the  sake  of  variety,  dif- 
ferent colours  cotdd  be  given  to  fire^works  at  pleasure ;  but 
though,  we  are  acquaint^  with  s^eral  materials  which  oom« 


mniofte  to  flfme  vniousiyiloiiTp,  it biis Utherfo Iweii  po#« 
■ibie  to  introduce  only  a  veiy  few  oo^oiffg  into  that  of  guoK 
powder. 

To  make  white  fire,  the  gunpowder  must  be  mixed  with 
Iron^  or  rather  Steely  fiUngs; 

To  make  red  fiiity  Iriin'Mmd  must  be  employed  in  the  tame 
manlier* 

As  Copper  filings,  when  thrown  into  a  flame,  render  ii 
^nebf  it  might  be  4x>ncluded,  that  if  mixed  with  gunpowder, 
H  would  produce  a  green  fl^me;  '  bilt  this  experiment  does 
Boi  succeed  It  is  supposed  that  the  flame  is  too  ardent, 
and  ooasumes  the  inflammable  part  of  the  Coj^r  too  soon. 
But  it  is  probable  that  a  sufficient  number  of  tnals  have  not 
yet  been  made ;  for  is  itnot  possible  to  lessen  the  force  of 
gunpowder  in  a  ccmsideraMb  degree,  by  incneasing  the  dose 
of  the  Charcoal  ? 

Camphor  mixed  with  the  composition,  makes  the  flame  to 
aroear  of  a  pale  white  colbui^. 

Raspings  of  Ivory  ^ve  a  cktur  flame  of  a  silver  colour, 
inclining  a  little  to  tliat  of  lead ;  or  rather  a  white  Har^ltng 
flame. 

Greek  pitch  produces  a  reddish  flame,  of  a  bronze  colour. 
.  Black  pitch,  a  dusky  flame,  like  a  thick  smoke,  which 
obscures  the  atmosphere.  > 

Sulphur,  mixed  in  a  moderate  quantity,  makes  the  flame 
appear  blueish. 

Sal-ammoniac  and  Verd^is  give  a  greenish  flame. 

Raspings  of  yellow  Am&r  communicate  to  the  flame  • 
lemon  colour. 

Crude  Antimony  gives  a  russet  colour 

DCCCXLIX. 

Ink  PowDfix. 

Common  liquid  Ink  is  not  easily  transported  from  one 
pbioe  to  another ;  and,  beddes  this  inconvenience,  it  is  apt 
to  dry  in  the  ink-holder.  In  bottles,  unless  well  corked,  it 
becomes  decomposed  and  evaporates;  and  if  the  bottles 
happen  to  break,  it  may  spoil  dothes,  or  any  other  article 
near  it  For  the  convenience,  therefore,  of  those  who  travel 
other  by  land  or  by  sea;  Ink-^wder  has  been  invented. 
This  is  nothing  else  than  die  substance^ .  employed  in  the 
eomposition  of  common  Ink,  pounded  and  pulverised ;  so 
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•  •  • 

that  it  ein  be  iMUntMiecmilj  oonreit^  hjmaSaig 

it  up  with  a  little  water. 

DCCCL. 

Chika  Ixx. 

China  or  Indian  Ink,  which  is  emplojred  for  small  draw-' 
ingi  and  pUns»  may  easil  j  be  made  oy  the  following  prooeaar 
Take  the  kernek  of  the  stones  of  Apricots,  and  bum  them 
in  such  a  manner  as  to  reduce  them  to  powder,  but  without 
producinff  flame,  which  msLj  be  done  by  wrappng  up  a 
small  padcet  of  them  in  a  piece  of  tinned  iron,  and  tying 
round  it  a  bit  of  iron  wire.  Put  tliis  packet  into  an  oven, 
heated  to  the  same  d^ree  as  that  required  ibr  baking  breads 
the  kernels  will  be  reduced  to  a  sort  of  Charoou ;  with 
which  an  Ink  may  be  made  similar  to  that  brought  from 
China. 

Pound  this  Charcosl  in  a  mortar,  and  reduce  it  to  an  im- 
palpable powder,  which  must  be  finely  rifted.  Now  form  a: 
pretty  thick  solution  of  gum-arabic  m  water,  and,  having 
mixed  it  with  the  powder,  grind  the  whole  on  a  stone,  in 
the  same  manner  as  colour-men  grind  colours.  Nothing^ 
further  is  necessanr,  but  to  put  the  paste  into  some  smaU 
moulds,  formed  ot  cards,  and  rubbed  over  with  white  wax, 
to  prevent  it  from  adhering  to  them. 

Obiervatumi,  In  regard  to  the  smdl  of  the  China  ink,  it  arises  front 
a  littie  musk,  which  the  Chuiete  add  to  the  gum-water^  and  maj  easily 
be  imitated.  The  figures  seen  oo  the  sticks  of  Chhia  ink,  are  the  pav« 
ticttlar  marks  of  the  manufacturers^  who,  as  in  all  other  countries,  are 
desirous  of  distinguishing  whatever  comes  from  tbeir'hands. 

Dr.  Lewis  thmks,  from  the  iaibnnatkNi  of  Father  du  Halde,  that 
China  ink  is  composed  of  nothbg  but  lamp  black  and  a^mal  glue. 
Having  boiled  a  stick  of  China  ink  in  several  portions  of  water,  in  order 
to  extract  all  the  soluUe  parts ;  Snd  having  filtered  the  different  liquors, . 
which  he  evaporated  in  a  stone  vessel,  he  found  that  they  had  the  same 
odour  as  ^lue,  and  that  they  lefr,  after  evanoration,  a  pretty  considera* 
ble  quantity  pf  a  tenacious  substance^  whicn  seemed  to  differ  in  nothing 
frxmi  dommon  glue. 

ncccLi.  ' 

IHnJESTEirCTIBLK  Il^KB,   FOB  BX8ISTIKG  THX  ACTXON  OP 

Corrosive  Substances. 

On  many  occaaons,  it  is  of  importance  to  employ  an  Ink 
indestmetiole  by  any  process,  that  will  not  equally  destroy 
the  material  on  which  it  is  applied.  For  Black  Ink,  S5 
grains  of  Copal,  in  powder,  are  to  be  dissdved  in  5200  gruna 
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cf  Oilof  LRvender^  hy  the  asaiUnce  of  gentle  heat;  and  are 
then  to  be  nnxed  with  fti  mins  of  Lamp  Black,  and  half  a 
grain  of  Indigo:  for  Red  Ink  use  IM  fpraioB  of  Oil  of 
i^a vender,  17  grains  of  Copal,  and  60  ^ams  of  Vermillion. 
A  litde  Oil  of  Lavender,  or  of  Turpentine,  may  be  added,  if 
the  Ink  be  found  too  thick.  Mr.  Sheldimke  suggests,  that 
a  mixture  of  genuine  Asphaltum  dissolved  in  uii  of  Tur*, 
p^tine,  Amb^  Varnish^  and  Lamp  Black,  would  be  still 
superior. 

This  Ink  is  particularly  useful  for  labelling  phials^  be 
containing  chenucal  or  corrosive  substances. 

DCCCLII. 

Ready  Mbthod  of  peoducino  a   FacoSimile  of  akt 

Wriimg, 

The  Pen  should  be  made  of  Grlass  Enamel ;  the  point 
being  small  and  finely  polished ;  so  that  the  part  above  the 
point  may  be  large  enough  to  bold  as  much,  or  more  Ink 
than  a  common  writinff  Pen.  ^ 

A  mixture  of  equal  parts  of  Frankfort  Black,  and  fresh 
Butter,  is  now  to  be  smeared  over  sheets  of  Paper,  and  is  to 
be  rubbed  off  after  a  certain  time.  The  paper,  tnus  smeared, 
is  to  be  pressed  ^for  some  hours ;  taking  care  to  have  sheets 
of  blotting-paper  between  each  of  the  sheets  of  black  paper. 
When  fit  for  use,  writing  paper  is  put  between  sheets  of 
blackened  paper,  and  the  upper  sheet  is  to  be  written  on, 
with  common  ink,  by  the  glass  or  enamel  pen.  By  thb  me- 
thod, not  only  the  copy  is  obtained  on  which  the. pen  writes^ 
but  also,  two,  or  more,  made  by  means  of  the  blackenea 
paper. 

DCCCLIII. 
COLOUKBD  Ikk«. 

Few  of  these  are  now  used,  with  the  exception  of  Red 
ink.  The  preparations  are  simple,  being  decoctions  of  dyeing 
or  ooburing materials  in  water,  thickened  with  Gum  Arabic; 
cr  being  composed  of  coloured  metallic  Oxides  or  insoluble 
powders,  merely  diffused  in  Gum-water.  The  proportion  of 
Gum  Arabic  to  be  used,  may  be  the  same  as  for  black  writ- 
ing Ink.  AM  that  applies  to  the  fixed  or  fugitive  nature  of 
the  several  articles  used  in  dyeing,  nu&y  be  applied,  in  gene* 
ral,  to  the  use  of  the  same  substances  as  Inks. 

Med  Ink  is^usually  made  by  boiling  about  two  ounces  of 
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Birazil  Wood  in  a  pint  of  Water,  for  a  quarter  of  an  hour;* 
and  addine  to  the  decoction,  the  requinte  qliantzly  of  Gun, 
and  about  nidf  as  much  Alum.  The  Alum  both  heightiena 
the  colour,  and  makes  it  less  fueitive.  Probably  a  littk 
Madder  would  make  it  more  durable. 

Sltie  Ink  maj  be  made  by  diffusing  Prussian  blule,  or  In- 
digo, through  stronfi^  Guih-vater. 

YeOaw  Ink  may  be  made  by  a  solutioii  of  Gkimboge  in 
Gum*  water. 

'the  common  water-colour  csJkes,  diffused  in  Water^  will 
make  sufficiently  good  coloured  Inks  for  most  purposes. 

Inks  of  other  colours  may  be  made  from  a  strong  decoc- 
tion of  the  ingredients  usea  in  dyeinff,  mixed  with  a  little 
Alum  and  Gum  Arabic  For  ezam]ue,.a  strong  deooctiim 
of  Brazil-wood,  with  as  much  Alum  as  it  will  dissolve, 
with  a  little  Gum,  forms  a  good  red  Ink.  In  this  process, 
a  lake  is  formed ;  and  its  precipitation  is  retarded  Dy  the 
Gum. 

Obiervaiiont.  Many  are  the  coloured  mks  which  have  been  written 
with  in  ancient  and  modern  tSmas.  Golden  ink  was  used  by  rarioua 
iiatioosy  at  mar  be  seen  in  lererai  libraries^  and  in  ^  arduves  of 
churches.  Scarlet  ink,  made  of  Termillion,  is  frequently  found  in  the 
ancient  MSS.  but  none  are  found  writteti  entirely  with  ink  of  that 
colour.  The  capital  letters  are  made  with  a  kind  of  ramish«  wfafch 
seems  tp  fie  composed  ol  Termillion  and  gum.*  Greto  ink-  was  rarely 
used  in  charters,  but  often  in  Latin  MSS.  eapebially  in  those  of  Uke  lat* 
ter  ages :  the  guaardians  of  the  Greek  einpenNrs  made  use  of  it,  in  sig- 
natures,  till  the  latter  were  of  age.  Blue  or  yellow  ink  was  seldom 
u»ed  but  in  MSS.  The  yeUow  luis  not  been  in  use,  as  far  as  can  be 
leaded,  fbr  six  hundred  years. 

Metallic  and  other-  characteri  were  sometimes  burnished.  Wax  was 
used  as  a  varnish  by  the  Latins  and  Greeks ;  but  much  more  by  the 
latter,  with  whom  it  continued  a  long  time.  This  covering,  or  rairaBb, 
was  very  frequent  in  the  ninth  century. 

DCCCLIV. 
PfiKMAilENT  I)9K    FOR  MaRKINO  LinEN. 

This  useful  Ink  is  composed  of  Nitrate  of  Silver  (Limar 
Caustic^;  and  Tincture,  or  Infusion  of  (stalls;  in  the  propof^ 
tions  ot  one  dram  of  the  former  in  a  dry  state,  to  two  drama 
of  the  latter.  The  Linen,  Cotton,  or  other  fabric,  must  be 
first  wetted  with  the  following  liquid,  viz.  Salt'  of  Tattar^ 
one  ounce,  dissolved  in  one  ounce  and  a  half  of  Waters; 
and  must  be  perfectly  dry  before  any  attempt  is  made  to 
write  upon  it 
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D.CCCLV. 

Cqnious  Method  oi"  foemivc  PictVEBs  bt 

Nitrate  of  Silver. 

It  is  well  known  that  Light  has  a  powerful  effect  upon 
many  of  the  Metallic  Oxides,  causing  them  to  turn  black. 
Mr.  J.  Wedgewood,  availed  himself  of  this  property  for  copy- 
ing paintings  on  Glass,  and  making  promes  of  figures  by 
means  of  Nitrate  of  Silver. 

Cover  white  Paper,  or  Leather,  with  a  solution  of  Ni» 
trate  of  Silver,  and  place  it  behind  a  painting  on  Glass, 
which  is  exposed  to  the  rays  of  the  itun.  The  ravs  that 
come  through  will  blacken  the  Paper ;  but  the  shaaet  will 
be  more  or  less  deep,  in  proportion  to  the  quantities  of 
Xight  transmitted  through  the  different  parts  of  the  Glass. 
Where  the  Glass  is.  transparent,  and  all  the  light  comes 
thi^tigb,  the  Paper  will  be  quite  black ;  where  the  Glass  is 
quite  opaque,  and  does  not  transmit  any  light,  the  Paper 
vfiW  be  quite  white ;  and  there  will  be  desrees  of  intensity 
of  the  shadow,  of  every  variety  between  tnese. 

Ottervaiions,  This  picture  is  not  sensibly  affected  by  the  li^ht  of 
candles  or  lamps ;  but  the  day-light  destroys  it  very  soon^  causing  all 
the  paper  to  become  black ;  nor  have  any  means^  hitherto  tried,  for 
preventing  this  been  suocessfiil.  Besides  the  application  of  this  pro- 
perty of  nitrate  of  silver  to  copying  the  light  and  ahadow  of  paintings 
on  glass,  it  may  be  applied  to  some  others.  By  means  of  it  delinea- 
tions may  be  made  of  all  such  oljects  as  are  partly  opaque  and  partly 
transparent.  The  fibres  of  leaves,  and  the  win|p  of  insecta,  may  be 
pretty  accurately  represented  by  it  I  by  only  makii^  the  solar  rays  pass 
through  them,  upon  preparM leather*  or' paper.  Sir.  H.  Davy  found, 
that  the  images  of  small  objects,  produced  by  means  of  the  solar  micro- 
seope,  may  be  copied  without  difficulty  on  this  prepared  paper.  He 
loaifd  that  the  besepraportion  wai^  one  part  of  nitrate,  tb  aNrnt  ten  of 
water*  This  is  suScient  to  enable  the  paper  to  become  tinged,  with- 
4Nit  hurting  its  texture. 

Sympathetic  Ihss. 

Sympathetic  Inks  are  'Such  as  do  trot  ajip^ar  after  they  are  written 
with,  but  which  may  be  made  to  appear  at  pleasure/  by  certain  meant 
to  be  used  for  that  purpose.  A  variety  of  substances  have  been  used 
At  Sympathetic  Inks :  among  which,  are  the  following: 

DCCCLVI. 
NiTRO-MUBIATBS  OF  GoLD  AWD  TiK. 

Write  with  a  solution  of  Gold  lii  Aqua  Rc^a,  and  let  the 
paper  dry  gently  in  the  sliade.     Nothing  wul  appear ;  but^ 
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draw  a  sponge  over  it,  wetted  with  a  solution  of  Tin  bi 
Aqua  Befpa,  the  writing  will  immediately  appear  of  a  purpla 
colour. 

DCCCLTJI. 

Gal  LATE  OP  Ieon. 

Write  with  an  infuaon  of  galls,  and  when  the  writbg  is 
required  to  appear,  dip  it  into  a  solution  of  Sulphate  of  Iron: 
the  letters  will  appear  black. 

DCCCLVIII. 
NiTBO-MraiATE  OF    CoBALT. 

Pulverise  one  ounce  of  Cobalt  and  pour  over  it  four 
cnmoes  d[  Nitric  Acid  in  a  retort  Digest  in  a  sand-bath 
for  rix  hours. .  One  ounce  of  Muriate  of  Soda  diluted  in 
four  ounces  of  Water  must  now  be  added ;  filter  and  pie» 
serve  the  compound.  When  to  be  used,  it  must  be  diluted 
with  three  times  its  bulk  of  distiUed  Water,  to  prevent  cor- 
rosion of  the  paper. 

.  CMfienMfwJU.  The  nitric  add,  alone,  will  aniwer  the  purpose  without 
the  muriate  of  soda.  The  talt  here  obtained  ia  addom  a  pure  aalt  of 
cobalt,  at  iron  it  lo  often  combined  with  it;  the  iolution  or  cobalt  and 
iron  if  gr^em  when  eipoaed  to  heat :  but  when  a  pure  blue  is  wiihed 
for,  the  oxide  of  cobalt  mutt  be  predpitated  by  pure  potata,  whidi  re- 
ditaolret  the  oxide  of  cobalt  and  antwert  at  a  tympathetic  iik.  This  is 
of  a  red  colour  before  it  is  written  with,  and  blue  after, 

DCCCLIX 

PaiirrsBs'  Ivx. 

Ten,  or  twelve,  gallcMis  of  Nut-oil  are  set  over  the  firs,  in 
a  large  iron  pot,  anid  brought  to  boiL  It  is  then  stirred 
with  an  iron  ladle ;  and  whilst  boiling,  the  inflammable  va- 
pour arising  finom  it  either  takes  fire  of  itself,  or  is  kindled, 
and  is  suffered  to  bum  in  this  way  for  about  half  an  hour  : 
the  pot  being  partially  covered,  so  as  to  regulate  the  body 
of  the  flame,  and,  consequently,  the  heat  communicated  to 
the  <nl.  It  is  frequently  stinea  during  this  time,  that  the 
whole  may  be  heated  equally ;  otherwise,  a  part  would  be 
charred  and  the  rest  left  imperfect  The  flame  is  then  ex- 
tinguished by  entirely  covering  the  pot  The  oil,  by  this 
process,  has  much  of  its  unctuous  quality  destroyed,  and, 
when  cold,  is  of  the  oonristence  of  soft  turpentme :  it  is 
then  called  Varnish,    After  this,  it  is  made  into  Ink,  by  mix* 
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ture  with  tlie  requi^tc  quantity  of  lamp-black ;  of  which, 
about  two  ounces  and  a  half  are  sufficient  for  sixteen  ounces 
of  the  prepared  oil.  The  oil  loses,  by  the  boiling,  about  an 
dghth  of  its  weight,  and  emits  very  ofFensiye  fumes.  Se- 
yml  other  additions  are  made  to  the  oil  during  the  boiling, 
such  as  crusts  of  bread,  onions,  and  sometimes  turpentine. 
These  ore  kept  secret  by  the  preparers.  The  intention  of 
them  is  more  effectual^  to  destroy  part  of  the  unctuous 
quality  of  oil ;  to  ffive  it  more  body  to  enable  it  to  adhere 
better  to  the  wettedpaper,  and  to  spread  on  the  types  neatly 
and  unifermly. 

Besides  these  additions,  others  are  made  by  the  printers, 
of  which  the  most  important  is  generally  understood  to  be 
« a  iittle  fine  Indigo  in  powder,  to  improve  the  beauty  of  the 
colour. 

Observations,  Printers'  ink  .is  m  very  singular  composition^  partaking 
much  of  the  nature  of  an  oil  varnish,  but  difieririg  nrom  it  in  the  qua- 
Ktyof adherincp  firmly  to  moistened  paper;  and  in  bang,  to  a  con^dera- 
ble  degree,  sotubie  in  soap*water. 

It  ib,  wiien  used  by  the  printers,  of  the  consistence  of  rather  thin 
jdly ;  so  that  it  may  be  smeared  over  the  types  readily  and  thinly,  when 
applied  by  leathern  cushions,  and  rollers:  and  it  dries  very  speedily  on 
the  paper,  without  running  through  to  the  other  side,  or  passing  the 
limits  of  the  letter. 

.  R^  printer's  ink,  is  made  by  adding  to  the  varnish,  about  half  its 
weight  of  vermlllbn.  A  little  carmuie  also  improves  the  colour. 

DCCClX. 

4 

CoPFXa-PLATE  PsiNTXR^S  IkK. 

Ink  for  the  rolling-press  is  made  of  Linseed  Oil,  burnt  in 
the  same  manner  as  that  for  common  printing  Ink ;  and  is 
then  mixed  with  Frankfort-black,  finely  ground.  There 
are  no  certain  proportions  which  can  be  determined  in  this 
kind  of  Ink ;  every  Workman  adding  oil,  or  black,  to  his  Ink, 
as  he  thinks  proper,  in  order  to  make  it  suit  his  purpose. 
Some,  however,  mix  a  portion  of  common  boiled  od  which 
has  never  been  burnt :  but  this  must  necessarily  be  a  bad 
practice,  as  such  oil  is  apt  to  fp>  through  the  paper ;  a  fault 
very  common  in  prints,  especially  if  the  paper  is  not  very 
thick.  No  soap  is  added ;  because  the  Ink  is  not  cleared  on 
from  the  copper-plates,  with  Alkaline  ley,  as  in  common  pria- 
ting,  but  with  a  brush  dipped  in  oil 

K  X 
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DCCCLkl. 

Ltthooraphy;  oe  Printing  from  Stoke. 

I  < .  I     I  •  . . 

A  very  iog«9piou9  pvoo^ss  ha^  of  lat^  jmn  htexk.ewnj^ofed 
to  atldw^rj  at  the.  teiae.  time)  both  the  piraoses  .of  Atmgmpg 
and  tBgn^yingA  ar«  in  other  yordm  tp  proaooe  an  epgiaying 
by  the  art  ofobugniog.  Tbi/9  art  ia  called  LMqgr^pkjff  or 
«ytofK  Engraving ;  aiod  among  the  GremiaaaBtistfl^  chmiithc 
drudicn^  or  cArnitca/.pintnMfi^.  It  connatB  in  being  pitH 
vided  with  a  few  tlafca  of  mame,  about  the  liie  of  Dutofa 
tilesy  or  larger,  according  to  the  intended  dimennons  of  thft 
print ;  the  thicknefti  should  be  about  two  inchea. 

The  landscape,  or  other  subieet,  is  thein  to  be  traced  over 
with  apencil ;.  and  the  pencilled  hnes  are  to  be afterwardt  at 
leisure  retraced  with  a  particular  ink  which  was  at  first  a 
^reat  secret  It  is  now,  however,  known  to  oonast  of  a  solution 
of  Shell-Iac  in  Potass,  coloured  black  by  soot  from  burning 
wax.  When  the  design  has  been  gone  over  with  this  ink, 
it  b  left  to  drvy  which  commonly  takea  about  two  hour% 
though  this  will  depend  upon  the  temperature  and  dryness 
of  the  atmosphere.  The  face  of  the  marble  being,  after  tins 
proc^  washed  ^th  Nitric  Acid,  more  or  less  diluted,  accord- 
ing to  the  degree  of  relief  de^red,  the  whole  surface  will  be 
aonoded,  ewcept  where  defended  by  ihe  reeinous  ink.  The 
operation  ii  now  completed ;  and  to  obtain  printed  copies, 
nothing  more  is  necessary  than  to  wash  the  marble  dean ;  to 
distribute  over  it,  by  means  of  printer^s  halls,  an  ink  sinalar 
to  that  commonly  used  by  printers ;  and  to  press  down 


Ae  derign.  by  a  roller,  or  co{^r-plate  press,  a  sheet  <^  paper 
ptopetly  oispoMd  in  a  fituxie. 

'  •  9ccci:.xii. 

Blacking-Balls  roa  Shots. 

Take  mutton  suet,  4  ounces;  bees^wax,  one  ounce ;  sweet 
cQ,  one  ounce;  sugar-candy  and  gum-arabic,  one  dram 
each,  in  fine  powder:  melt  these  well  together  over  a  gentle 
fire,  and  add  thereto  about  a  spoonftil  of  turpentine^nnd 
lamp  black  suflicient  to  give  it  a  good  black  ooiourf  While 
hot  enough  to  run,  make  it  into  a  ball,  Inr  pouring  the  li» 
ijuor  mto  a  tin  mould ;  or  let  it  stand  till  ainlost  cold :  or 
it  may  be  moulded  by  the  hand. 
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DCCCLXIIT. 

LtauxD  Japan  Blacking. 

Take  8  oances  of  Ivory-blacky  £  ounces  of  cpane  Sugaeur^ 
one  ounce  of  Sulphuric  .Axad,  one  ounce  of  Muriatic  Acid^  one 
lemon,  one  table^^poonful  of  sweet  oilj  and  one  pint  of  vine- 
gar,— First  mix  the  ivory  black  and  Byiffet  oil  together^  then 
the  lemon  and  suear,  with  a  little  vmegar  to  qualify  the 
blacking;  then  add  the  Sulphuric  and  Muriatic  Ackls,  and 
mix  them  all  well  together. 

Observation.  The  sugar,  oil,  and  vineffar,  prevent  the  acids  from  in- 
juring ttfe  leather,  and  add  to  the  lustre  of  the  blacking. 

ncccLxiv. 

Cheap  Methoik  ^ 

.  Ivory  Uack,  two  ounces;  brown  sugar,  one  ounce  and  a 
half;  and  sweet  oil,  half  a  table-spoontuL — Mix  them  well, 
Atad  then  gradually  add  half  a  pint  of  small  beer. 

DCCCLXV, 

Another  Method. 

A  quarter  of  a  pound  of  ivory  black,  a  quarter  of  a  pound 
of  moist  sugar,  a  table-«poonful  of  flour^  a  piece  of  tallow 
;ibout  the  nze  of  a  walnut,  and  a  small  piece  of  gum  arabic. 
^ — Make  a  paste  of  the  flour,  and  whilst  hot,  put  in  the  tallow, 
then  die  sugar,  and  afterwards  mix  the  whole  well  together 
in  a  quart  of  water. 


BLEACHING. 

The  art  of  bleaching  is  of  great  antiquity. — The  ancients 
were  acquainted  with  the  detersive  quauty  of  some  kinds  of 
clay,  and  the  effects  produced  by  the  acdon  of  the  atmosphere, 
moisture,  and  light,  on  the  stuffs  exposed  to  them.  Health 
and  cleanliness  rendered  it  necessary  to  devise  quicker  me- 
thods than  these;  and  the  properties  of  soaps,  and  leys  of 
WDod-ashes  were  therefore  soon  discovered. 

In  the  present  age,  the  arts  have  taken  advantage  of  pro* 
cesses  and  detersive  menstrua,  the  existence  of  which  was  be- 
fore unknown ;  these  discoveries  have  succeeded  each  other 
with  inich  rajndity,  that  the  last  twenty  years  have  effected  a 
complete  revolution  in  the  art  of  bleaching. 


500  COLOURIKG  AND  BLEACHING. 

This  art  it  naturally  divided  into  two  distinct  branches; 
the  bleaching  of  vegetable  and  of  animal  ttibstances.  These 
being  of  very  different  natures,  require  different  processes 
for  whitening  them.  Vegetables  connst  of  Oxygen,  Hydro- 
gen, and  Carbon,  of  which[the  latter  is  in  the  greatest  pro- 
portion ;  while  animal  substances,  bendes  these,  contain  also 
a  large  quantity  of  Azote,  and  also  Phosphorus  and 
Sulphur. 

BtBACHlMO  OF  FlAZ^  AMD  HSMF. 

If  ripe  flax  11  examined,  it  will  be  found  to  be  compoied  of  fibres  or 
£]amenti  united  together  bv  the  lap^  enveloping  a  semi-ligneous  sub- 
stance^ and  covered  by  a  thin  bark.  It  is  the  fibrous  part  only  that 
is  used  for  making  cloth,  and  it  roust  therefore  be  previously  separated 
firom  the  other  matters. 

The  sap,  or  succulent  part,  is  oonii)08ed  of  extractive  principle  and  wa- 
ter, and  the  first  proceRS  is  to  separate  this  substance,^  whico  holds  the 
filaments  together.  As  soon  as  the  flax  is  pulled,  it  is  steeped  in  soft 
water  until  the  putrefactive  fermentation  takes  place.  This  degree  of 
fermentatiou  begins  with  the  succulent  part,  as  b^ing  more  susceptible 
of  decomposition  than  the  rest.  Was  the  flax  to  be  continued  long  in 
this  atate^  the  whole  substance  of  it  would  be  decomposed  or  destroyed ; 
upon  the  same  principle  that  malt  is  isyured  by  too  long  steeping,  or 
that  wort  luses  its  substanoe  by  too  long  a  fermentation.  It  must  &re- 
fore  be  taken  out  of  the  water  while  yet  green,  and  before  the  whole  of 
its  sap  is  separated.  Well-water,  and  brackish  water,  must  be  care* 
fidly  avoided,  as  well  as  that  which  flows  over  a  ^pseous  soiL  Sudi 
waters .  aeoelerate  putrefaction,  aud  hurt  the  quality  of  the  hemp  and 
flax. . 

The  flax,  when  taken  from  the  water,  is  spread  out  upon  the  grass  to 
dry.  During  the  fermentation  and  decomposition  which  thence  result, 
there  is  a  speedy  combination  of  oxygen  and  carbon.  Exposure  oo  the 
grass  fiicilitates  the  escape  of  the  carMnic  acid  into  the  atmosphere,  and 
Uie  plants  become  of  a  whitish  grey  colour. 

It  is  known  that  a  ley,  verv  sug^htly  alkaline,  may  be  substituted  with 
advantage,  for  this  long  and  noxious  operation :  it  is  therefore  certun, 
that  a  chamber  from  twenty  to  thirty  feet  in  length,  into  wluch  the 
steam  of  alkaline  caustic  water,  (of  the  strength  of  one-fourth  of  a  de- 
gree only,)  is  introduced,  will  be  suffident  to  produce  the  same  effect 
aM  watering  on  an  immense  quantitjr  of  hemp  and  flax,  suspended  oa 
basket-work ;  and  that,  too,  in  less  tmie,  and  vKth  less  expen.«e.  than  are 
required  from  the  dififerent  manipulations  of  watering.  The  loaaes  oc- 
casioned by  the  negligence  of  workmen,  who,  by  suflerin^  the  hemp 
and  flax  to  macerate  too  long,  give  time  to  the  decomposition  to  reach 
the  filaments,  which  renders  them  brittle,  and  occasions  a  consideraUie 
waste,  will  also  be  avoided.  In  this  process,  the  artbt  can  follow  every 
moment  the  progress  of  his  operation,  and  stop  it  at  the  favourable 
period. 

Nothing  DOW  remains  but  the  wood,  and  the  flax  or  fibrous  part. 
The  wood  ia  a  hollow  tube  covered  over  very  compactly  with  the  flax. 
To  separate  tbe|V«  oo<i,  it  omst  be  kiln-dried,  in  ocoer  to  render  it  fran- 
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slble  or  brittle ;  but  care  must  be  taken  not  to  apply  too  much  beat,  for 
Mar  of  injuring  the  flax. 

It  is  next  to  be  beaten  or  broken,  by  which  meani  the  flax  is  not  only 
dirided  into  smati  iibres,  but  most  of  the  wood  is  separated,  and  the 
part  whith  adheres  is  reduced  to  small  fragments.  To  separate  these 
again,  the  flax  is  to  be  thradied^  in  small  parcels  at  a  time,  either  by 
manual  labour,  or  mills  contrived  for  the  purpose.  Hackling  is  the  last 
process ;  which  is  drawing  or  combing  the  flax  in  smaU  parcels  at  a 
dme^  through  a  pile  or  group  of  polished  and  sharp  iron  spikes^  placed 
firmly  in  wood  through  an  iron-putte. 

like  lineD)  as  it  comes  from  toe  loom,  is  charged  with  what  is  oalled 
the  weaver's  dressings  which  is  a  paste  of  flour  boiled  in  water ;  and  as 
this  is  brushed  into  the  yam  of  the  warp  before  It  is  woven,  it  is  some- 
what difficult  to  separate  it  when  dry.  To  discharge  this  pa^te,  the. 
linen  must  be  steeped  in  water  for  about  forty-eight  hours,  when  this 
extraneous  substance  undergoes  a  kuid  of  fermentation ;  this  does  not 
extend  to  the  substance  of  t&  linen  itself,  upon  the  same  principle  that 
the  green  sap  is  disengaced  from  the  flax  witnout  ii^ury  to  its  texture. 

When  the  linen  is  wdl  washed  after  this  last  process^  it  contains  no- 
thing that  water  can  separate;  it  is  of  a  greyish- white  colour,  although 
the  ibteg  of  which  it  is  composed,  when  divested  of  every  adventitious 
substance,  are  naturally  very  white. 

The  matter  which  thus  colours  the  linen,  is  of  a  resinous  nature,  inso- 
luble in  water,  and  from  its  intimate  union  or  dissemination  through  the 
ver^  fibres  of  the  flax,  is  difficult  of  separation,  even^by  those  substances 
which  have  a  solvent  power  over  it. 

To  disengage  it,  however,  in  as  cheap  and  expeditious  a  manner  as 
possible,  wimout  injuring  the  texture  of  the  fobric,  is  the  sole  object  of 
the  prooesi  of  bleaching.  ' 

dccclxyi. 

Bleaching  bt  Mxans  of  Potass. 

Potass  is  the  first  menstruum  which  should  be  used  in 
bleaching.  It  is  most  economical  to  render  it  caustic.  This 
is  done  by  adding  ouieklime  to  the  mild  Potass,  the  former 
having  a  stronger  aninity  for  the  Carbonic  Acid  than  the  lat- 
ter. But  care  must  be  taken  not  to  use  the  alkali  too  strong, 
otherwise  it  will  attack  and  destroy  the  fibrous  part.  The 
Potass,  from  its  solvent  power  over  the  colouring  matter,  dis- 
solves and  separates  the  parts  immediately  exposed  to  its  ac- 
tion ;  that  is,  the  part  of  it  which  rests  superficially  upon 
the  fibres  of  the  flax  or  thread ;  for  it  requires  ten  or  twelve 
repeated  Ixnlings,  at  least,  with  the  alternate  agency  of  the 
atmosphere,  to  separate  the  whole  of  the  resin. 

-  Obtervatumi.  It  might  be  asked,  why  such  an  active  solvent  as  pot^ 
ais  should  not  carry  away  the  whole  of  the  resin  at  once,  or  at  least  as 
much  as  it  alone  could  in  any  way  separate.  This  requires  an  expla- 
nation. *  What  appears  to  us  to  be  a  single  ultimate  fibre  of  flax  in  grey 
Iben,  is  composed  of  a  bundle  of  muiute  filaments,  closely  cemented 
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oV  agvlutmated  together  by  the  resinous  matter ;  the  pota«s,  first  tiied^ 
thererore  acts  only  upon  the  resin  of  the  external  coating  of  filaments ; 
by  which  means  they  are  loosened  or  separated^  and  exposed  to  the 
ftirther  action  of  the  air.  The  second  boibna  m  potass  opens  a  •eooud 
layer ;  until  the  whole  is  divided,  or  opened  to  the  centre.  Were  the 
solution  of  potass  sufficiently  strong  to  force  iu  way  at  unce  to  the 
centre,  it  would  act  upon  the  filaments  themselresi  ^cl  destroy  the 
texture  of  the  doth.' 

Each  filament,  after  the  process  of  potass,  retains  an  impreffnatioo 
of  colouring  matter,  so  intimately  united,  as  to  resist  the  turner  ac- 
tion «f  it.  Tbk  can  only  be  remored  by  the  slow  and  gradual  infliietioe 
of  the  oxygen  gia  of  the  atmoq>hen. 

From  the  propcrtiet  of  oxjrgen  gas  and  potass,  thdr  manner  of  oper- 
atmg  is  very  cofious.  The  oxygen  gas  dissolyes  m  each  boi]ing|  a 
certain  quantity  of  the  colouring  matter,  with  which  it  forms  carbo- 
nic add  gas,  and  partly  dirides  the  filaments  that  duded  the  action  of 
potass.  The  carbonic  add  gas,  from  its  rolatility,  files  off  and  mixes 
with  the  atmosphere.  Thus,  dternitelT,  the  one  dissdWng,  and  the 
other  burning  out,  (for  bleaching  is  slow  combustion,)  the  linen  is 
whitened.  . 

Manldnd  hare  at  all  times  employed  free  air  as  the  most  conrenicql 
menstruum  for  bleaching.  When  tired  with  th^downesa  of  its  actiouji 
they  assuted  it  by  deterdre  leys,  which  abridged  the  process  a  little : 
and  this  union  of  boiling  and  exposure  on  the  mas,  formed  the  whole 
of  the  andent  art  of  bleaching.  Formerly,  Wheti.  it  was  oeceasaiy  to 
bleach  doth,  it  was  customary  to  imAierse  it  in  pure  water,  to  f^ee  it 
fnm  the  dressing.  This  pretimoMiry  operation  was'someUmes  hasieoed 
by  cdd  ley ;  die  doth  was  then  rinsed  ^in  runnitig  water>  i^id  Spread 
out  on  a  meadow,  round  which  ran  a  stream  of  limpid  water  that  served 
for  watering  the  different  pieces. 

After  bdng  exposed  in  this  manner  some  time,  the  doth  ^as  washed 
and  boiled  in  a  fi«sh  ley ;  it  was  then  again  spread  out  on  the  grass : 
and  this  operation  was  sereral  times  repeated,  until  the  required  white- 
ness was  oDtained.  It  was  still  necessary  to  wind  it  through  soapy 
water,  not  only  to  give  it  softness  and  pliability,  but  to  bleach  com- 
pletely the  borders,  whidi  oppose  the  longest  resistance: 

It  was  brought  to  its  ultimate  state  of  wniteness  by  drawing  it  tfarouah 
whey,  or  diluted  sulphuric  add.  By  |hSs  short  descnptioii  U  may  M 
teen,  that  a  oondderable  time  was  necessary  before  the  aibsorption  of 
oxygen  oould  take  place  ;  to  hasten  this  operation  of  nature  appeared 
impossible,  until  modern  chemistry  had  demonstrated  that  oxygen  might 
be  extracted,  and  combined  with  water,  %o  be  afterwards  appliad  to 
substances  where  its  influence  might  lie  necessary. 

dccclxvii. 

Bleaching  by  means  of  the  Oxy-Mueiatic  Gas. 

The  Oxygenated  Muriatic  Add  Gas  has  been  already 
described.  This  gas,  oombmed  with  water,  forms  the  Oxy- 
genated Muriatic  Acid,  which  is  therefore  only  a  oomfaina. 
tion  of  Muriatic  Acid  and  Oxygen,  but  this  principle  ad- 
heres hut  weakly  to  the  Muriatic  Add. 
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All  vqietable  ooloiin  are  attacked  by  fthis'Add^  and 
.  whitened  with  more  or  less  celeri^,  whicn  depends  on  their 
greater  or  less  fiKslity  of  combimng  with  Oxygen*,  The 
oolourine  matter  undergoes  a  slow  action,  whicn  terminates 
W  the  &nnation  of  Carbonic  Acid,  Which»  esoamnff  under 
the  fiinn  of  elastic  fluids  prciducQs  what  we  caUUea^uog 

CMtfTMiftoM.  In  whatever  manaor  Ilia  (H^genated  muriatic  add  is 
proouced,  it  is  endfiit  that  tlie  ozjgen  adheres  to  it  odIt  weakly,;  and 
R  is  on  tUs  property  that  the  poMbOiff  depends  ofprbduoiiw  apeedHy, 
b  manufiirtorips,  that  actipn  which  theatmospherf;  produces  buUlowlyt 
knd  -of  Ueachlng ^hj  a  Apace  of  thn^  prdportiorialhr  snorts  ' 

;n^  oxy^ensti^  mnrfatie  add  b  employed  i^  ioor  different  -wayi  hi 
Am  pBitMep  ofblcHBoUttf  t  Sn^*  ^  Ihe'rtate  of  garakme;  seaMidly^ 
hk  the  state  of  1^  conHnned^  W)th  w^tfi^  or  what  is  eaBed  Ibe^add  ^ 
thirty  potsss  i^nuied  with  the  add  ^  condense  the  jB^aseoiis  ? apour 
aodq^troy  its  sunbcatinff  odour';-  fdurthly^  Oi^^nated  muriates^  dis- 
sdir^  in  water,  are  efnployed.    ' 

'  ne  firrt  method^  ▼{&  employiiitt  tile  fu,  was  nerer  used  bat  for  the 
purpose  of  experinaedt;  atthe  Tapouris  of  sO'twiious  a  ^quati^i  that 
to  mathehisfittaiy  aad  ferend  people  fell  a  sacrifice  to  their  attempts 
b  employing  it  / 

Ti^nen  condensed  In  Water,  or' ft)  the  State  of  oxygenated  muriatic 
add,  H  was  found  faioonyement  Irf  the  lar^  way,  on  account  6f  tbeez^ 
pence  and  diflleuky  in  construethig^  tlie  necessary  apparatui^  mad  tlie 
fufibcating  yapcriir  wliich  escaf^ 

fan  the  discovery  of  tlie  oxygenated  muriaUc  acid,  its  effects  on  co« 
louring  matter,  and  its  inesflmable  adrantages,  the  arts  "^re  indebted 
to  the  odebrated  Sdiede.  M.  BertboBet  lost  no  time  ki  apf^jng  this 
curious  and  l&ighly  faitcn»thig  smbstanoe  to  the  most  Important^  practi- 
eal  uies.'  His  experiments  on  Ueadung  by  oxtraiated  inuriatic  add» 
proved  completely  successful,  and  he  did  not  delay  to  communicate  his 
valuable  labours  to  the  public  The  new  method  of  bleaching  was 
quickly  and  successfully  mtroduced  into  the  manufacteries  of  Manches- 
ter, GkMw,  Rouen,  Valendennes,  and  Courtray;  and  it  has  since 
'be«sgDimIly  adopted  in  almost  all  parU  of  Great  BriUin,  Irehiod, 
Fiance,  and  Qermany.  The  advantages  that  result  firom  this  method, 
which' accelerates  .the  process  of  whitenfaiff  cottons,  linens,  paper,  &c. 
to  a  surprinng  degree,  in  every  season  of  the  year,  can  lie  Justly  ap- 
mdatsd  by  oommetdal  people  only,  who  experience  its  beaeficial  ef- 
«mts  m  many  ways,  but  particulany  b.  the  quick  circulation  of  capi- 
tal 

To  save  the  expenoe  of  first  preparing  the  muriatic  acid,  the  usual 
practiee  Is  to  mix  with  the  oxide  or  manganese,  muriate  of  soda  or  com- 
mon sidt,  and  sulphuric  add  diluted  with  water.  The  sulphuric;  acid 
acts  upon  the  salt;  and  disengages  from  it  the  muriatic  acid,  which  b 
axygwated  by  the  oxide  of  manganese. '  The  proportions  observed  whai 
ootum  is  to  be  bleached,  are. 

Manganese,       -       SO  parts 
Gommon  salt,  80 

Sulphuric  add,  60 

Water,  -  l»> 
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For  Kncn-doth  the  pTQportions  are '  as  follow : 

Mtnganeie,        -       00  parts 

Salt,         -         .       CO  • 

Sulphuric  acid^  60 

Water,  -  50.       . 

The  better  these  substances  are  combined  together^  the  more  earilj 
will  the  add  gas  be  disengaged  by  the  action  of  the  sulphuric  actd« 

DCCCLXTIII. 

To  Bleach  LineH)  &c  bt  the  Oxy-Muexatic  Acid. 

To  ascertain  the  strength  of  this  Acid  for  bleachii^  a 
lolution  of  Indiffo  in  the  Sulphuric.  Add  is  (einployed.  The 
colour  of  this  is  destroyed  hj  the  Oxygenated  Muriatic  Acid  ; 
and  according  to  the  Quantity  of  it  that  can  be  discoloured 
by  a  given  quantity  of  the  liquor,  its  strength  b  known. 

Cloth  is  prepared  for  immersion  in  Oxygenated  water,  by 
soaking  in  a  ley  weak  potash,  and  rinsing  it  afterwards  in  a 
large  quantity  of  water,  in  order  to  free  it  completely  from 
the  weaver's  dressing,  and  the  saliva  of  the  spinners. 

In  this  country,  machinery  is  employed  for  rinsing  and 
beating ;  the  apparatus  must  be  arranged  according  to  the 
objects  to  be  bleached ;  the  skms  of  thread  must  be  sus- 
pended in  the  tub  destined  for  them,  and  the  cloth  must 
De  rolled  upon  reels  in  the  apparatus.  When  every  thing 
is  thus  disposed,  the  tubs  are  filled  wiih  Oxygenatea  Muri- 
atic Acid,  by  introducing  a  funnel,  which  descends  to  the 
bottom  of  the  tub,  in  order  to  prevent  the  dispersion  of  the 
gas.  The  cloth  is  wound,  or  the  frame-work  on  which  the 
skdns  are  suspended  is  turned  several  times,  until  it  is 
judged,  by  taking  out  a  small  quantity  of  the  liquor  from 
time  to  time,  and  tn^ing  it  by  the  test  of  the  solution  of 
Indigo,  that  it  is  sufficiently  exhausted.  The  weakened  liquor 
IS  then  drawn  off,  and  may  be  again  employed  for  a  new 
saturation. 

Ohserwiions,  Great  difficulties  for  a  time  im[>eded  the  progrcM  of 
Uiis  method  of  bleaching^  arising  chiefly  from  pr^judioe.  ana  the  igno- 
rance of  bleachers  in  chemical  processes.  These  obstacles  were^  how- 
ever, removed  by  Mr.  Watt,  of  Glasgow,  and  Mr.  Henry,  and  Mr. 
Cooper,  at  Manchester.  Another  difficulty  presented  itself,  #hich  had 
nearly  proved  fatal  to  the  success  of  the  operation.  This  was' the  want 
of  a  proper  apparatus,  not  for  making  the  acid  and  combhring  it  with 
water,  tor  this  had  been  supplied  in  a  very  higenious  manner  by  Mr. 
Watt,  and  M.  BerthoUet ;  but  for  the  purpose  of  immersing  and  bleach- 
ing goods  in  the  liquor,  llie  volatility  of  this  acid,  and  its  suffocating 
vapours,  prevented  its  application  in  the  way  commonly  used  in  dye- 
houses.    Large  cisterns  were  therefore  constructed,  in  which  pieces  of 
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Stuff  were  stratified :  and  the  liquor  being  poured  on  them,  the  ctatems 
were  closed  with  lids.  But  this  method  was  soon  found  to  be  defective^ 
as  the  liquor  could  not  be  equally  diffused ;  the  pieces  were  therefore 
only  partially  bleached^  being  white  in  some  parts,  and  more  or  less 
coloured  in  others. 

Mr.  Rupp,  of  Manchester,  invented  an  apparatus  for  bleaching  cloth* 
exceedingly  ample  in  its  construction,  of  small  ezpence^  and  whkh  con- 
tains the  liquor  m  such  a  manner  as  to  prevent  tne  escape  of  the  ozt- 
genated  muriatic  acid  gas.  A  consideration  of  no  less  importance  in  the 
arrangement  of  this  apparatus,  b  the  impossibility  of  the  vapour  injur- 
ing the  health  of  the  workmen. 

It  was  found,  however,  that  the  use  of  the  oxygenated  muriatic  aad, 
alone,  weakened  the  cloth,  and  various  methods  for  preventing  its  nox- 
ious effects  upon  the  health  of  the  workmen  were  tried  without  success  ; 
till  it  was  discovered  that  an  addition  of  alkali  to  the  liquor,  deprived  it 
ef  its  suffocating  effects,  without  destroying  its  bleaching  powers.  The 
process  becran  then  to  be  carried  on  in  open  vessels,  and  has  been  con« 
tinned  in  tnis  manner  to  the  present  period.  The  bleacher  is  now  able 
to  work  his  pieces  in  the  liquor,  and  to  expose  every  part  of  them  to  its 
action,  without  inconvenience. 

Potash  was  at  first  used  for  this  purpose ;  and  although  this  advan- 
tage was  unquestionably  great,  it  was  diminished  by  the  heavy  expence 
of^the  potash,  which  was  entirely  lost.  Also,  the  potash  which  was 
added  to  the  liquor,  though  it  did  not  destroy  its  power  of  bleach) pg, 
diminished  it ;  oecause  a  solution  of  the  oxycenated  muriate  of  potass, 
which  diArs  from  this  bleaching  liquor  in  nothing  but  in  the  proportion 
of  alkali,  will  not  bleach  at  ul.  This  is  a  well-known  fact,  from 
whiich  we  might  infer,  that  the  oxygenated  muriatic  acid  Will  lose  its 
power  of  destroying  the  colouring  matter  of  vegetable  substances,  in 
proportion  as  it  becomes  neutralized  by  potass. 

It  was  afterwards  discovered  that  the  oxy-muriallc  acid  might  be 
combuied  with  the  alkaluie  earths,  as  lime  and  barytes,  and  also  with 
magnesia ;  by  this  means  forming  oxy-muriates,  which  were  soluble  in 
water,  and  had  the  property  of  bleaching.  The  oxy-muriate  of  lime  is 
at  present,  used  in  almost  all  the  bleaching-grounds. 


t         ■• 


dccolxix. 
Bleaching  bt  means  of  the  Oxt-Muriate  of  Lime. 

If  the  Oygenated  Muriatic  Acid  is  passed  through  Lime- 
water,  it  will  combine  with  the  Lime,  and  form  Oxy-muriate 
of  Lime ;  but  as  the  water  can  only  retain  a  small  portion  of 
LimCf  this  was  not  found  of  much  use.  To  cause  a  larser 
ouantity  of  Lime  to  combine  with  the  Oxy-muriatic  Acid  Gas 
the  Lime  is  mechanically  suspended  in  tne  water,  into  which 
the  gas  is  made  to  pass,  and  a^tated,  so  as  to  present 
fresh  matter  to  the  gas.  By  this  means,  die  Oxy-muriate 
of  Lime  is  formed  in  a  very  convenient  manner ;  it  is  dis- 
solved in  water,  and  used  as  a  bleaching  liquor., 

Thi»  liquor  is  found  to  be  preferable  to  the  oxygenated 
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muriatic  Add,  and  potait. '  At  the  great  bleacli*fie)d  in 
Ireland,  four  leys  of  potash  are  applied  alternately  with  four 
weeks  exposure  on  the  grass,  two  immersions  in  the  Oxy^ 
genated  muriate  of  Lime,  a  ley  of,  potash  between  the  two, 
and  the  exposure  of  a  week  on  tne  grass  between  each 
ley,  emd  the  immersions.  During  summer,  two  leys  and 
iSfteen  days  exposure  are  sufficient  to  prepare  cloth  tor  the 
action  of  the  Oxygenated  muriate ;  the  three  alternate  leys, 
with  immersions  in  the  liquor,  will  be  sufficient  to  complete 
the  bleaching :  nothing  then  will  be  necessary,  but  to  wind 
the  cloth  through  the  Sulphuric  Acid. 

Observations.  The  oxygenated  muriatic  acid  gas  may  also  be  combined 
with  lime  in  a  dry  state,  or  the  water  may  be  evaporated,  when  it  is 
employed  for  the  formatSon  of  ozy-muriatei,  which  may  then  be  rery 
conveniently  transported  to  any  cUstance  without  injury  to  its  datersiye 
power. 

DCCCLXX. 

To  Blbach  bt  means  of  the  Sulpuubxt  of  Lime.    . 

To  find  a  detersive  substance,  which  might  be  a  substi- 
tute for  Potass,  was  an  object  of  the  utmost  importance. 
Mr.  Kirwan  suspected  that  it  would  be  found  in  the  Sulphu* 
ret  of  Lime,  and.  his  opinion  was  confirmed,  by  Dr.  Higgini. 
Sulphur  and  Lame  are  both  cheap  articles ;  they  are  very 
easily  combined  and  this  combination  completely  answers 
the  purposes  of  Potass,  without  any  danger  of  injuring  the 
linen. 

The  Sulphuret  of  Lime  is  prepared  in  the  following  man- 
ner for  the  purpose  of  bleaching  *  Sulphur  or  brimstone,  in 
fine  powder,  four  pounds ;  Lime,  well  slacked  and  sifted, 
twenty  pounds ;  water,  sixteen  gallons ;  these  are  to  be  well 
mixed,  and  bcnled  for  about  haff  an  hour  in  an  iron  Yessel, 
stirring  them  briskly  from  time  to  time.  Soon  aAer  the 
agitation  of  boiling  is  over,  the  solution  of  the  Sulphuret  o£ 
lime  clears,  and  may  be  drawn  off  free  from  the  insoluble 
matter,  which  is  considerable,  and  which  rests  mpon  the 
bottom  of  the  boiler.  The  liquor,  in  this  state^  w  pretty 
nearly  of  the  colour  of  small  Ln^er,  but  not  qMite  so  trans- 
parent. 

Sixteen  gallons  of  fresh  water  are  afterwards  to  be  poured 
upon  the  insoluble  dress  in  the  boil^,  in  order  to  separate 
the  whole  of  the  Sulphuret  from  them.  When  this  dears 
(being^  premusly  w^ll  agitated),  it  ia  abo  tp  be  drawn  off  and 
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mixed  with  the. first  liquor ;  to  these,  a^n,  thirty-three  gal- 
lons more  of  water  may  be  added,  which  will  reduce  the  li^ 
quor  to  a  proper  ttanaard  for  steeping  the  doth.  Here  we 
have  (an  allowance  being  made  for  evaporation,  and  for  the 
Quantity  retained  in  the  dregs)  sixty  gallons  of  liquor  from. 
iour  pounds  of  brimstone. 

Although  Sulphur,  by  itself,  is  not  in  any  sensible  degree 
soluble  in  water,  and  Lime  but  sparingly  so,  water  dissolving 
only  about  one  seven-hundredth  part  oi  its  weight  of  Lime, 
yet  the  Sulphuret  of  Lime  is  hignly  soluble. 
.  AVhen  linen  is  freed  from  the  weaver^'s  dressing,  in  the 
manner  already  described,  it  is  to  be  steeped  m  the  solution 
of  Sulphuret  of  Lime  (prepared  as  above)  for  about  twelve 
or  eignteen  hpurs,  then  taken  out  and  very  well  washed* 
When  dry,  it  is  to  be  steeped  in  the  Oxymuriate  of  Lime  for 
twelve  or  fourteen  hours,  and  then  washed  and  dried.  This 
process  is  to  be  repeated  six  times,  that  is,  by  six  alternate  im- 
mersions in  each  liquor,  which  has  been  found  to  whiten  the 
linenl 

Observation.  Steam  has  been  lately  employed  for  bleaching  with 
greatt  success  in  France.  The  process  was  brought  from  the  Levant* 
Chaptal  first  made  it  known  to  the  public. 

ncccLxxr. 

Blxaching  Br  Means  of  Alkalisbd  Steam. 

In  the  process  of  bleaching  by  Steam,  the  high  tempera-* 
ture  swells  up  the  fibres  of  the  thread  or  cloth ;  the  pure 
alkali,  which  rises  with  the  elastic  fluid,  seizes  with  avidity 
on  the  colouring  matter ;  and  seldom  does  the  tissue  of  the. 
flax,  or  hemp,  renst  the  penetrating  effect  of  this  vapour-bath. 
The  whole  matter,  therefore,  by  which  they  are  coloured,  is 
attacked  and  decomposed  by  this  single  operation ;  and  even 
if  we  suppose  that  a  part  has  been  able  to  resbt,  nothing  is 
necessary  but  to  repeat  the  operation,  after  a  previous  im- 
mernon  and  exposure  on  the  grass,  to  ensure  its  complete 
effect  The  alkali  even  appears  to  have  a  much  livelier 
and  more  caustic  action,  when  it  is  combined  with  caloric, 
than  in  ordinary  leys,  where  the  temperature  never  risea 
above  165S°  of  Fahrenheit  By  making  the  cloth,  or  thread, 
pass  through  one  ley  of  Oxygenated  Muriate  of  Lime,  an 
union  is  eflected  between  the  solution  and  the  carbon,  arising 
from  the  extracto-muoous  matter  of  the  flax;  Carbonic  Ada 
is  formed ;  the  water,  even,  in  which  this  new  compound  is 
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diluted,  concurs  to  promote  the  combination ;  if  the  doth  is 
then  exposed  on  the  grass^  the  Carbonic  Add  is  dissipated, 
and  the  doth  is  bleached. 

It  was  betieved  that  the  steam  of  a  pure  alkaline  ley 
would  not  be  caustic,  and  would  not  produce  the  same  ef- 
fect as  the  saline  solution;  and  the  reason  assigned  for  this 
opinion  was  the  concentration  of  all  the  salts  by  the  evapo- 
ration of  the  aqueous  fluid :  but  what  takes  place  in  the 
open  air,  where  the  atmosphere  every  moment  absorbs  the 
moisture  which  is  evaporat^,  cannot  be  applied  to  a  clone 
apparatus,  where  the  temperature  is  elevated  in  an  extreme 
d^ree ;  besides,  the  caloric  always  carries  with  it  a  Uttle  al- 
kau,  even  in  low  temperatures,  as  is  observed  when  hot  water  is 
poured  over  potass ;  the  steam  which  issues  from  it  changes 
olue  vegetable  colours  to  green. 

It  follows,  from  these  prindples,  that  the  action  of  steam 
alone  does  not  bleach,  and  that  the  concurrence  of  Oxygen 
is  necessary  to  aid  the  composition  of  the  Carbonic  Acid ; 
this  acid  requires  for  its  formation,  ^  parts  of  Carbon,  satu- 
rated with  7S  of  Oxygen :  but  all  the  Oxygen  contained  in 
the  apparatus  would  not  be  suiBdent  to  saturate  the  consider- 
able quantity  of  colouiing  matter  burnt  by  the  alkaline  com- 
bustion, and  converted  into  Carbon ;  this  defidt  must  be  sup- 
plied by  immersion  in  any  Oxy^nated  liquor  whatever,  and 
the  dispersion  of  the  elastic  fluid  thus  formed  must  be  then 
facilitated  by  exposure  on  the  grass. 

To  bleach  cloth  in  this  manner,  it  must  be  immersed  in  a 
slight  alkaline  caustic  liquor,  and  placed  in  a  chamber  con- 
structed over  a  boiler,  into  which  is  put  the  alkaline  ley 
which  is  to  be  raised  into  Steam.  After  the  fire  has  been 
lighted,  and  the  cloth  has  remained  exposed  to  the  action  of 
the  steam  for  a  suiSdent  length  of  time,  it  is  taken  out,  and 
immersed  in  the  Oxygenated  Muriate  of  Lime,  and  afterwards 
ex|X)sed  for  two  or  three  days  on  the  srass.  This  operation^ 
which  is  very  expeditious,  will  be  sumcient  for  cotton ;  but  iif 
linen  cloth  should  still  retain  a  yellow  tint,  a  second  alkaline 
caustic  vapour-bath,  and  two  or  three  days  on  the  grass,  will 
be  suffident  to  give  it  the  necessary  degree  of  whiteness. 

Bleaching  of  Cotton. 

r 

Cotton  ifl  a  filamentoug  substance,  or  a  kind  of  down  which  envelopes 
the  seeds  of  the  cotton-plant.  This  plant,  or  shrub,  comes  originally 
from  the  Kast,  and  grows  only  in  warm  climates. 

This  substance,    after  being  separated  from  the  seeds»  is  always 
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cbarged  with  a  coarse  colouring  matter,  which  soils  it,  and  renders  it 
opaque.  The  presence  of  this  unctuous  matter  is  proved  by  the  slow- 
ness with  which  cotton  absorbs  water  before  it  is  scoured,  and  by  the 
force  with  which  it  absorbs  it  after  the  operation ;  by  which  means, 
from  being  opaque,  it  is  rendered  clear  and  transparent. 

Cotton  varies  a  great  deal  in  its  qualities,  according  to  the  different 
kinds,  the  climate  where  produced,  and  the  culture  employed.  Its  co- 
lour is  sometimes  yellow,  and  sometinEies  white;  but  in  general  it  is  of 
a  ^rty  yellow. 

DCCCLXXII. 

To  Bleach  Cotton 

To  Ueach  it,  does  not  require  the  same  preparations  as 
hemp  and  flax.  The  first  operation  consists  in  scouring  it 
in  a  sUght  alkaline  solution ;  or,  what  is  better,  bj  exposure 
to  Steam.  It  is  afterwards  put  into  a  basket,  and  rinsed  in 
running  water.  The  immersion  of  cotton  in  an  alkaline  ley, 
however  it  may  be  rinsed,  always  leaves  with  it  an  earthy  de- 

Kflit.  It  is  well  known  that  cotton  bears  the  action  of  acids 
tter  than  hemp  or  flax ;  that  time  is  even  necessary  before 
the  action  of  them  can  be  prejudicial  to  it ;  and  by  taking 
advantage  of  this  valuable  property  in  regard  to  bleaching, 
means  have  been  found  to  free  it  from  the  earthy  deposit,  by 
]>re8sinff  down  the  cotton  in  a  very  weak  solution  of  Sulphu- 
ric Add,  and  afterwards  removing  the  acid  by  washing,  lest 
too  long  remaining  in  it  should  destroy  the  cotton. 

Bleaching  of  Wool. 

The  substances  produced  by  the  animal  kiugdom  differ  essentially 
in  their  constituent  principles  from  vegetables.  Vegetables  serve  as  Uie 
nourishment  to  the  animals  and  the  insects,  the  spoils  of  which  we  em- 
ploy. Animalized  by  their  organs,  they  acquire  other  properties.  ^ 
.  Wool  is  a  finer  kind  of  hair  with  which  the  bodies  of  several  animals 
are  covered.  It  is  composed  of  filaments  or  tubes,  filled  with  an  oily, 
or  medullary,  substance.  The  sides  of  these  tubes  are  perforated  with 
a  multitude  of  small  pores,  which  communicate  with  a  longitudinal 
tube.  By  chemical  analysb,  wool  gives  a  great  deal  of  oil,  and  carbo- 
nate of  ammonia ;  caustic  alkaline  leys  dissolve  it  entirelv.  It  experi- 
ences no  change  in  boUinff-water ;  it  alters  ver;  little  when  preserved 
in  a  place  well  aired ;  acids  have  very  little  action  on  it ;  when  exposed 
to  a  strong  heat,  it  enters  into  fusion. 

An  examination  of  these  chemical  facts  is  necessary  for  understand* 
in^  tlie  principles  which  ought  to  direct  the  artist  in  the  bleachiiu^  of 
this  substance.  The  little  action  which  acids  have  upon  wool,  and  its 
unalterableness  iu  water,  even  when  aided  by  heat,  render  it  necessary 
to  liave  recourse  to  alkaline  or  saponaceous  leys ;  but  its  solubility  in 
these  salts  shews,  that  great  prudence  and  caution  must  be  emdoyed. 
In  Kgard  to  aoids,  none  have  been  hitherto  used  but  the  sulpouroua 
add,  obtained  in  the  gaseous  state  by  combustion.      .     . 
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dccclxxiii. 
Methods  to  bs  adopted  for  Bleaching  Wool. 

In  the  preliminary  operations  to  which  Wool  is  subjected, 
it  M  customary  to  leave  a  little  of  its  grease,  to  secure  it  firom 
insects.  ^  Wool  is  often  freed  from  the  grease  by  the  farmers, 
when  they  wish  to  sell  it  at  a  high  price ;  but  in  the  subse- 
quent manipulations,  it  is  greased  or  oiled  before  it  is  combed, 
spun,  &c. :  and  as  this  fat  matter  attracts  dust,  it  dirties  and 
thickens  the  stuffs.  The  first  kind  of  bleadiin^  to  which 
wool  is  subjected,  is  to  free  it  from  these  impurities.  This 
operation  is  called  scouring.  In  manufactones,  it  is  gener- 
ally performed  by  means  oif  an  ammoniacal  ley,  formed  of 
five  measures  of  river  water  and  one  of  stale  urine;  the 
Wool  is  immersed  for  about  twenty  minutes  in  a  bath  of  this 
mixture,  heated  to  fifty-six  degrees ;  it  is  then  taken  out, 
suffered  to  drain,  and  then  rinsed  in  running  water :  this 
manipulation  softens  the  Wool,  and  gives  it  the  fireit  degree 
of  whiteness :  it  is  repeated  a  second,  and  even  a  third  tune, 
after  which  the  Wool  is  fit  to  be  employed.  In  some  places, 
scouring  is  performed  with  water  shehtly  impregnated  with 
soap ;  and  indeed,  for  valuable  articles,  this  process  is  pre- 
ferable, but  it  is  too  expensive  for  articles  of  less  value. 

Fulling  the  cloth  adds  still  to  the  whiteness ;  and  if  an  in- 
creased degree  is  pecessary,  it  may  be  procured  by  the  ac- 
tion of  the  Sulphureous  Acid ;  that  is  to  say,  of  the  fumes 
of  Sulphur  in  a  state  of  combustion,  or  the  vapour  of  that 
add  condensed  and  combined  with  water. 

Sulphuring  is  generally  performed  in  an  arched  or  very 
close  chamber,  constructed  in  such  a  manner,  that  tlie  arti- 
des  to  be  exposed  to  the  action  of  the  Sulidiur  can  be  sus- 
pended on  poles.  The  chamber  being  fiUea,  a  certain  quan- 
tity of  Sulphur  is  put  in  a  state  of  combustion  in  flat  dishes, 
having  a  large  surface  with  very  little  depth ;  the  entrance 
is  speedily  shut,  and  all  the  interstices  around  the  door  are 
carefully  stopped  to  prevent,  the  accesis  of  the  atmospheric 
air.  Tne  add  generated  by  the  cobibustion  of  the  Sulphur, 
penetrates  the  stuffs,  attacks  the  colouring  matter,  destroys 
it,  and  effects  the  bleaching.  The  stufis  are  left  in  the  stoves 
some  time  after  the  combustion  has  ceased.  This  time  varies 
from  six  to  twenty-four  hours.  They  are  then  taken  out, 
and  made  to  pass  through  a  slight  washing  with  soap,  to 
nemove  the  roughness  they  have  acquired  by  the  action  of 
the  add,  and  to  give  them  the  necessary  softness. 
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.  This  prboesa  is  imperfect.  At  first,  the  add  of  the  Sul- 
phur acts  only  on  the  surfaces,  and  does  not  penetrate.  This 
a^al  immersion  is  not  sufficient ;  the  gas  cannot  introduce 
itself  to  a  sufficient  depth  into  the  stuffs,  and  the  superficies 
only  are  whitened. 

A  superior  method  has  been  lately  invented,  which  is  by 
making  use  of  the  Sulphurous  Acid. 

The  Sulphurous  Add,  or  that  add  generated  by  the  ioKt 
perfect  oombusdon  of  Sulphur,  differs  from  the  Sulphuric 
Acid  (mi  of  vitriol),  by  its  containing  less  of  the  adcufying 
|nindple. 

.  Sulphurous  Add  gas  unites  very  easily  with  water,  and  ia 
ibis  comlnnation  it  may  be  employed  for  bleaching  Wool  and 
Silk.  The  Sulphurous  Acid^  in  this  state  of  liquidity,  may 
be  prepared  by  making  it  traverse  water  in  an  apparatus 
nearly  similar  to  that  used  for  preparing  Oxygenat^  Muria^ 
tic  Add.  The  most  economical  method  of  obtaining  it,  is 
to  decompose  Sulphuric  Add,  by  the  mixture  of  any  com- 
bustible matter  capable  of  taking  from  it  a  part  of  its  Oxy* 
gen.  In  exact  experiments  of  the  laboratory,  when  the  che*> 
n^  is  desirous  of  having  it  in  great  purity,  it  is  obtained  by 
moms  of  metallic  substances,  and  particularly  by  Mercury ; 
but  for  the  purpose  of  which  we  are  treating,  where  great 
economy  is  required,  we  should  recommend  the  most  com* 
maa  substances.  Take  chopped  straw,  or  sawdust,  and 
introduce  it  into  a  Mattrass ;  pour  over  it  Sulphuric  Add, 
applying  at  the  same  time  heat,  and  there  will  be  disen-^ 
gaged  Sulphurous  Add  gas,  which  may  be  combiped  with 
water  in  the  apparatus. 

The  pieces  are  rolled  u]^n  the  reels,  and  are  drawn 
through  the  Sulphurous  Acid  by  turning  them,  until  it  is 
observed  that  the  whiteness  is  sufficiently  bright.  They  are 
then  taken  out,  and  are  left  to  drain  on  a  bench  covered 
with  doth,  lest  they  should  be  stained  in  consequence  of 
the  decomfxwition  of  the  wood  by  the  Sulphurous  Add; 
they  are  next  washed  in  river  water,  and  Spanish-white  is 
employed,  if  it  should  be^  judged  necessary.  This  opera- 
tion is  performed  by  passing  the  pieces  through  a  tub  of 
dear  water,  in  which  about  e^ht  pounds  of  Spanish-white 
have  been  dissolved.  To  obtain  a  fine  whiteness,  the  stuffs, 
in  general,  are  twice  sulphured.  According  to  this  process, 
one  immerdon,  and  reding  two  or  three  hours,  are  sufficient. 
Aiuring,  or  blueing,  is  performed  by  throwing  into  the  Spa-- 
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nisli^white  liquor  a  solution  of  one  part  of  Prussian  blue'  to 
400  parts  of  water ;  shaking  the  cloth  in  the  liquid,  and 
reeling  it  rapidly.  The  operation  is  terminated  by  a  flbght 
washing  with  soap^  to  give  softness  and  pliability  to  the 
situffs. 

FULLING. 

Fulling  in  the  art  of  cleansing,  Kcourin^,  and  preising  cloths,  BiuSsf 
and  Btockinfffl,  to  render  them  stronger,  closer,  and  firmer ;  calJed  also 
milling.  l%e  lulling  of  cloths  and  other  stufTs  Is  performed  bj  a  khid  of 
water-mill,  thence  allied  a  fulTmg,  or  scouring,  miH.  These  mills,  except 
m  what  relates  to  the  mill-stones  and  hopper,  are  much  the  same  with 
corn-mills :  and  there  are  even  some  which  serve  indifferently  for  either 
use ;  com  being  ground,  and  cloths  fulled,  by  the  motion  of  the  same 
wheel.  Whence  in  some  places,  particularly  in  France,  the  fullers  sire 
call^  millers ;  as  grinding  com,  and  milling  stuffs,  at  the  same  tiipe. 

The  principal  pvts  of  the  fuUlng-miU  are  :-the  wheel,  with  its  trundle  ; 
which  gives  moUon  to  the  tree  or  middle,  whose  teeth  communicate 
with  the  pestles  or  stampers,  which  are  hereby  raised  and  made  to  fall 
alternately^  according  as  its  teeth  catch  on,  or  quit  a  kind  of  latdi  in  the 
middle  of  each  pestle.  The  pestles  and  troughs  are  of  wood ;  each 
trough  having  at  least  two,  sometimes  three,  pestles,  at  the  discretion  of 
the  master,  or  according  to  the  force  of  the  stream  of  water.  In  these 
troughs  are  laid  the  cloths,  stuffs,  &c.  Intended  to  be  fulled:  then,  let- 
ting  the  current  of  water  fall  on  the  wheel,  the  pestles  are  successirely 
let  fall  thereon,  and  by  their  weight  and  vel9city,  stamp  and  press  tlie 
stuffs  very  strongly,  wluch  by  these  means  become  thlccened  and  con- 
densed. In  the  course  of  the  operation,  they  sometimes  make  use  of 
unwfy  sometimes  of  fuller's  earth,  and  sometimes  of  soap.  To  prepare 
the  stuffs  to  receive  the  first  impressions  of  the  pestle,  they  are  usually 
la^  in  urme ;  then  in  fuller's  earth  and  water;  and,  lastly,  in  soap  dis- 
solved in  hot  water.  Soap  alone  would  do  very  well ;  but  this  is  ex- 
pensive though  fuller's  earth,  in  the  way  of  our  dressing,  is  scarcely  in- 
ferior to  it;  but  then  it  must  be  well  cleared  of  all  stones  and  grittiness  >' 
which  are  apt  to  make  holes  in  the  stuff. .  As  to  urine,  it  is  certainly 
prejudicial,  and  ought  to  be  entirely  discarded ;  not  so  much  on  acoount 
of  its  ill  smell,  as  of  its  sharpness  and  saltness,  which  qualities  are  apt 
to  render  the  8tu£&  dry  and  narsh. 

dccclxxiv. 

Art  of  Fulling  Cloths,  Woollens,  &c. 

The  method  of  Fulling  cloths  and  woollen  stuffs  with  soap^ 
is  this .  a  coloured  cloth,  of  about  45  ells,  is  to  be  laid  in  the 
usual  manner  in  the  trough  of  a  fulling-mill,  without  first 
soaking  it  in  water,  as  is  commonly  practised  in  many  places 
To  fun  this  trough  of  cloth,  15  pounds  of  soap  are  required, 
one-half  of  which  is  to  be  melted  in  two  pails  of  river,  or 
spring  water,  made  as  hot  as  the  hand  can  well  bear  it.  This 
solution  b  to  be  poured  by  little  and  little  upon  the  cloth,  in 
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proportion  as  it  is  laid  in  the  trough ;  and  thus  it  is  to  be 
niUed  for  at  least  two  hours ;  after  which  it  is  to  be  taken 
out  and  stretched.  This  done,  the  cloth  is  immediately  ce- 
tumed  into  the  same  trough,  without  any  new  soap,  and 
there  fulled  two  hours  more.  Then  taiunff  it  out,  they 
wring  it  well,  to  express  all  the  urease  and  film.  After  the 
second  fulling,  the  remainder  of  the  soap  is  dissolved  as  in 
the  former,  and  cast  four  different  times  on  the  doth,  re- 
membering to  take  out  the  cloth  every  two  hours  to  stretch 
it,  and  undo  the  j^aits  and  wrinkles  it  has  acquired  in  the 
trough.  When  sufficiently  fulled,  and  brought  to  the  quality 
and  thickness  required,  scour  it  in  hot  water,  keeping  it  in 
the  trough  till  it  is  quite  clean.  As  to  white  cloths,  as  these 
full  more  easily^  and  in  less  time  than  coloured  ones,  a  third 
part  of  the  soap  may  be  spared. 

Observations,  The  fulling  of  stockings,  caps,  &c.  should  be  perfoniied 
somewhat  differently,  riz.  either  by  the  feet  or  the  hands,  or  by  a  kind  of 
wooden  rack,  either  armed  with  teeth  of  the  same  matter,  or  dse  horses, 
or  bullocks  teetli.  The  ingredients  made  ase  of  are,  urine,  green  soap, 
white  soap,  and  fuller's  earth.  But  the  urine  also  is  reckoned  prejudicial 
here.  Woven  stockings,  &c.  should  be  fulled  with  the  soap  alone :  for 
those  that  are  knit,  earth  jmay  be  used  with  the  soap.  Indeed  it  is  com- 
mon to  full  these  kinds  of  works  by  the  mill,  after  the  usual  manner 
of  cloth,  Ice. ;  but  that  is  too  coarse  and  violent  a  maimer,  and  apt  to 
damage  the  work,  unless  it  is  very  strong. 

BLEACBING  OF  SiLK. 

Silk  is  a  semi-transparent  matter,  spun  by  a  caterpillar,  and  formed 
of  a  substance  contamed  in  its  l>ody,  which  becomes  hard  in  the  air.  This 
insect  hihabits  warm  climates,  being  indigenous  in  Asia:  it  was  nature 
sliced  in  Europe  akxiut  the  time  of  the  downfiall  of  the  Boman  ESropire. 

Ilie  filaments  prepared  by  the  silkworm  are  rolled  up  in  a  pod  or  balL 
In  this  state,  in  which  we  find  it,  it  is  covered  with  a  yellow  vamish, 
whidh  destroys  its  brilliancy  and  renders  it  rough.  Silk  by  chemical 
analysis  gives  carbonate  of  ammonia  and  oil ;  water  at  a  boiling  heat 
produces  no  eflfect  upon  it ;  alcohol  makes  it  experience  no  change ;  but 
concentrated  alkaline  leys  attack  and  dissolve  it. 

To  gtv^  splendour  to  silk,  it  must  be  freed  from  its  varnish.  This 
covering  is  soluble  in  alkaline  leys.  Silk  is  generally  scoured  by  means 
of  soap,  by  which  it  loses  one-fourth  of  its  weight.  The  matter  disen- 
Imaged  from  it  is  very  fetid,  and  if  the  silk  is  not  rinsed  in  plenty  of  water, 
putrid  fermentation  will  take  place.  Even  when  the  hisX.  soap  is  used. 
It  is  generally  suspected  that  it  iryures  the  whiteness  of  the  silk.  The 
splendour  of  the  Chinese  silk  is  brighter  than  that  of  the  European,  and 
the  Chinese  employ  no  soap  in  their  operations.  A  slightly  alkaline  ley 
wUl  dissolve  the  varnish  of^the  silk  without  using  soap,  and  tfab  has  also 
been  effected  by  t)ie  action  of  boiling  water  at  a  very  high  temperature. 

■r 

LI. 
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dccclxxv. 
Method  of  Bleaching  Silk. 

The  method  which  has  been  used  successfully  in  France  is 
as  follows: 

Take  a  solution  of  caustic  Soda,  so  weak  as  to  mark  only  a 
fourth  of  a  degree,  at  most,  of  tne  areometer  for  salts,  and 
fill  with  it  the  boiler  of  the  apparatus  for  bleaching  with 
steam.  Charge  the  frames  with  skeins  ofraw  silk,  and  place 
them  in  the  apparatus  until  it  is  full ;  then  close  the  aoor^ 
and  make  the  solution  boil.  Having  continued  the  ebullition 
for  twelve  hours  slacken  the  fire,  ana  open  the  door  of  the  ap- 
paratus. ^Ilie  heat  of  the  Steam,  which  is  always  above 
£50^,  will  have  been  sufficient  to  free  the  silk  from  the  snniy 
and  to  scour  it.  Wash  the  skeins  in  warm  water ;  and,  Slav- 
ing wrung  them,  place  them  again  on  the  frames  in  the  appa- 
ratus, to  undei^  a  second  boiling.  Then  wash  them  several 
tiknes  in  water,  and  immerse  them  in  water  somewhat  soapy, 
to  pve  them  a  little  softness. 

Notwithstanding  the  whiteness  which  silk  acquires  by  these 
different  operations,  it  must  be  carried  to  a  higher  degree  of 
splendour  Dy  exposing  it  to  the  action  of  Sulphurous  Acid 
Gas,  in  a  dose  cliamber,  or  by  immersing  it  in  Sulphuroub 
Acid,  as  before  recommended  for  Wool. 

DCCCLXXVT. 

To  Bleach  Prints,  and  Printed  Books. 

An  application  has  been  made  of  this  mode  of  bleaching, 
to  the  whitening  of  books  and  prints,  that  have  been  soil^ 
by  smoke  and  time. 

Simple  immersion  in  Oxygenated  Muriatic  Acid,  letting 
the  article  remain  in  it,  a  longer,  or  shorter  space  of  time, 
according  to  the  strength  of  uie  liquor,  will  be  sufficient  to 
whiten  an  engraving :  if  it  is  required  to  whiten  the  paper 
of  a  bound  book,  as  it  is  necessary  that  all  the  leaves  should 
be  moistened  by  the  acid,  care  must  be  taken  to  open  the 
book  well,  and  to  make  the  boards  rest  on  the  edge  of  the 
vessel,  in  such  a  manner  that  the  paper  alone  shall  be  dipped 
in  the  liquid ;  the  leaves  must  be  separated  from  each  other, 
in  order  that  they  may  be  equally  moistened  on  both  sides. 

The  liquor  assumes  a  yeUow  tmt,  and  the  paper  becomes 
-white  in  the  same  proportion ;  at  the  end  oi  two  or  three 
hours,  the  book  may  oe  taken  from  the  acid  liquor,  and 
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plunged  into  pure  water,  with  the  same  csire  and  precaution 
as  reoommenoed  in  regard  to  the  acid  liquor,  that  the  water 
may  exactly  touch  the  two  surfaces  of  each  leaf.  The  water 
must  be  renewed  every  hour,  to  extract  the  acid  remaining  in 
the  paper,  and  to  dissipate  die  disagreeable  smell. 

ObiervaHons,  Bv  following  this  process^  there  is  some  danger  that 
the  pages  will  not  be  all  equally  whitened ;  either  because  the  leares 
hare  not  been  sufficiently  separated^  or  because  the  liquid  has  had  more 
action  on  the  front  mar^ns  than  on  those  near  the  binding.  On  this 
aeooonty  the  best  way  is  to  destroy  the  binding  entirely,  that  each  leaf 
may  receive  an  equal  and  perfect  immersion.  This  is  the  process  re- 
commended  bv  M.  ChaptaL 

"  They  bcgm/'  says  be,  "  by  unsewing  the  book,  and  separating  it 
mto  leaves,  which  they  place  in  cases  formed  in  a  leaden  tub,  with  very 
thin  slips  of  wood  or  glass;  so  that  the  leaves,  when  laid  flat,  are  separ- 
ated  from  each  other  bv  interrals  scarcely  sensible.  The  acid  is  then 
poured  tn,  makmg  it  fall  on  the  sides  of  the  tub.  in  order  that  the  leaves 
may  not  be  deranged  by  its  motion.  When  the  workman  judges,  by 
the  whiteness  of  the  p^r,  that  H  has  been  sufficientiy  acted  upon  by 
the  add,  it  is  drawn  on  by  a  cock  at  the  bottom  of  the  tub,  and  its  place 
IS  aopptied  by  dear  fresh  water,  which  araakans  and  carries  off  the  re« 
■Mias  of  the  add,  as  well  as  the  stronir  smdl.  The  leaves  are  then  ta 
be  dried,  and  after  being  pressed,  may  be  agwi  bound  up. 

**  The  leaves  may  be  placed  also  verticaliv  In  the  tub ;  and  this  posi-* 
tirni  seems  to  possess  some  advantage,  as  isey  will  be  less  liaUe  to  be 
tofn.  Witii  this  view  I  eoastructei  a. wooden  frame,  which  I  ad- 
JMStad  to  the  proper  bewfat,  aocorduig  to  the  si^  of  the  leaves  which 
I  wished  to  whiten.  Tus  frame  supported  very  thin  slips  of  wood, 
leaving  only  the  space  of  half  a  line  between  them*  I  placed  two 
leaves  m  each  of  these  intervals,  and  kept  them  fixed  in  thehr  place  by 
two  small  wooden  wedaes,  which  I  pusned  in  between  the  slips.  When 
the  paper  was  whitened,  I  lifted  up  the  frame  vrith  leaves,  and  plunged 
them  in  odd  water,  to  remove  the  remains  of  the  acid,  as  well  as  the 
smell ;  this  process  1  prefer  to  the  other. 

**  By  this  operation  oooks  are  not  only  cleaned,  but  the  paper  acquires 
%  degree  of  whiteness  superior  to  what  it  possessed  when  fint.made. 
The  UM  of  this  add  mi  attended  also  with  the  valuable  advantage  of 
dcstso^ng  ink-spots.  This  liquor  has  no  action  upon  spots  of  oil  or  ani- 
mal grease ;  but  it  has  been  long  known  that  a  weak  solution  of  potass 
vHM  eflfectually  remove  stains  of  that  kind. 

**  When  I  had  lo  repahr  prints  so  torn  that  they  eathibited  only  serapa 

EBted  upon  odier  paper,  1  was  afraid  of  losing  these  fragments  in  the 
\Mf  because  the  paste  became  dissolved.  In  such  cases,  I  indosed 
the  prints  in  a  cyfindric  glass  vessel,  which  I  inverted  on  the  water  in 
which  I  had  put  the  mixture  proper  for  estricating  the  oxygenated  mu- 
riatic acid  gas.  This  vapour,  by  filling  the  whole  uukle  of  t&ejar,  acted 
upon  the  print,  extracted  the  grease  as  well  as  Ink-spots,  and  the  frag- 
ments remained  pasted  to  the  paper." 

To  oi^genate  common  muriatic  acid,  dilute  it,  and  mix  it,  in  a  very 
strong  glEtfs  vessel,  with  numganese ;  in  such  a  manner  that  the  mix- 
ture may  not  occupy  the  whow  contents  of  the  glass.    Air-bubbles  are 


516  COLOUAIKCi  AVD  BLEACHDfO. 

formed  on  the  surface  of  the  liquor;  the  empty  Apace  becomes  filled 
with  a  greenish  yapour;  and  at  the  end  of  Bome  hours  the  acid  maj  be 
ferther  diluted  with  water,  and  then  used.  It  has  an  acid  taste,  because 
the  whole  is  not  saturated  with  oxygen ;  but  it  possesses  all  the  virtues 
•f  the  oxygenated  muriatic  acid.  This  process  may  be  followed  when 
there  is  not  time  to  set  up  an  apparatus  for  distilling^  in  order  to  pro- 
cure the  oxygenated  acid. 


DCCCLXXVII. 

i 


To   REMOVK   THE   StaINS  OF   IkK. 

The  stains  of  ink,  on  cloth,  paper,  or  wood,  may  be  re- 
mored  by  almost  all  acids ;  but  those  acids  arc  to  be  pre^ 
ferred,  which  are  least  likel3r  to  injure  the  texture  of  the 
stained  substance.  The  Muriatic  Acid,  diluted  with  five  or 
six  times  its  weight  of  water,  may  be  applied  to  the  spot, 
and,  after  a  minute  or  two,  may  be  wasned  off,  repeating 
the  application  as  often  as  may  be  found  necessary.  iSut  the 
vegetable  acids  are  attended  with  less  risk,  and  are  equally 
efi<K;tuaI.  A  solution  of  the  Oxalic,  Citric  (acid  of  lemons), 
or  Tartareous  acids,  in  water,  may  be  applied  to  the  most 
delicate  fabrics  without  any  danger  of  injuring  them :  and 
the  same  solutions  will  discharge  writing,  but  not  printing- 
ink.  Hence  they  may  be  employed  in  cleaning  booKs  whidi 
have  been  defaced  by  writing  on  the  margin^  without  im- 
puring  the  text.  Lemon-juice,  and  the  juice  of  sorrel,  will 
also  remove  ink-stains,  but  not  so  easily  as  the  concrete  acid 
of  lemons,  or  Citric  acid. 

dcccl'Xxviii. 

Process  for  the  Re-fabrication?  of  thb  printed 

Paper  of  Old  Books. 

All  Paper  of  the  same  quality  should  be  collected,  and 
separated  from  such  as  may  have  any  writing  on  the  pases  ; 
the  edges  of  those  leaves  which  may  have  oecome  yeuow, 
and  also  the  backs  of  books,  being  cut  off  by  the  instrument 
used  by  book-binders.  One  hundred  weight  of  paper  is  now 
to  be  put,  sheet  by  sheet,  into  a  vat,  sufficiently  capacious  to 
contEun  it,  toother  with  500  quarts  of  hot  water.  The  whole 
is  next  stirred  by  two  men  for  the  space  of  one  hour,  who  are 
gradually  to  add  as  much  water  as  will  rise  about  three  inchea 
above  the  paper;  after  which  it  is  left  to  macerate  four  or 
five  hours ;  the  agitation  beine  ocoasionally  repeated,  so  as 
to  separate,  and  at  length  to  torm  the  paper  into  a  kind  of 
paste.  . 
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'  The  water  i»  now  to  be  drawn  off  by  means  of  pipes,  and 
the  pulp  conveyed  to  the  mill,  where  it  is  to  be  coarsely 
ground  for  one  nour;  at  the  expiration  of  which  it  is  boiled 
in  a  cauldron  for  a  similar  space,  with  a  suiEcient  quantity 
of  water  to  rise  four  or  five  inches  above  it.  A  short  time 
before  the  mixture  be^^ns  to  boil,  thirteen  quarts  of  ley  of 
caustic  potass,  are  to  be  added  to  every  cwt.  of  paper.  The 
lev  alluaed  to  is  prepared  by  dissolving  100  lbs.  of  carbonate 
of  potass,  in  300  quarts  of  ixnling  water,  to  which  are  to  be 
adaed  W  lbs.  of  pulverized  quick«lime ;  and  the  whole  must 
be  briskly  a^tated,  till  it  becomes  of  an  uniform  consistence, 
when  it  is  suffered  to  stand  for  IS  hours.  At  the  end  of  this 
time  it  must  be  drawn  off,  and  75  quarts  of  boiling  water 
added  to  the  sediment,  which  being  stirred  for  half  an  hour, 
and  suffered  to  stand  till  it  become  dear,  is  to  be  mixed  with 
the  liquor  first  decanted. 

When  the  paste  ha$  boiled  in  this  ley  for  one  hour,  the 
fire  is  to  be  extinguished,  and  the  matter  suffered  to  mace- 
rate for  12  hours ;  after  which  it  must  be  taken  out,  drained, 
!)ut  into  bags,  and  submitted  to  the  action  of  a  strong  press 
or  a  similar  length  of  time,  to  deprive  it  of  all  moisture ; 
and,  if  it  appear  white,  so  that  the  printer'^s  ink  be  properly 
extracted^  it  may  be  te-mauufactured  in  the  usual  manner. 

DCCCLXXIX. 
,    ^BDcisn   FOR   THE   Rb-FA  BRIG  A1  ION   OF  P  A  PER 

After  heing  written  upon. 

The  Paper  must  be  sorted ;  the  yellow  edgc^s  cut  off;  and 
the  whole  thrown,  leaf  by  leaf,  into  a  tub  half  full  of  boiling 
water,  where  it  is  to  be  a^tated  as  in  the  foregoing  process. 
After  it  has  macerated  four  hours,  the  water  should  oe  drawn 
off;  a  fresh  quantity  of  boiling  water  added ;  and  the  mix- 
ture stirred  for  half  an  hour :  at  the  expiration,  of  which,  the 
paper  is  affain  left  to  dissolve  for  three  hours. 

llie  fluid  is  now  drawn  off,  and  260  quarts  of  cold  water 
are'  to  be  poured  on  each  cwt.  of  paper;  which  beine  per- 
fectly mixed,  6  lbs.  of  sulphuric  acid  are  to  be  gradually 
added;  and  the  whole  is  to  be  strongly  agitated  ror-a  con- 
siderable time,  ;that  the  paper  may  thoroughly  imbibe  the 
liquor.     . 

This  composition  is  next  suffered  to  macerate  for  twdve 
hoors;  the  agitation  being  occasionaUy  repeated,  when  the 
tub  is  to  be  fiSed  up  with  cold  water ;  and  the  mixture  again 
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Stirred,  to  wash  the  paper,  which  will  now  be  redueed  to  a 
perfect  paste.  Lastly,  after  drawing  off  the  water,  the  pulp 
must  be  put  into  bags,  pressed,  and  ground  in  a  mill ;  after 
which  it  18  conTeyed  to  the  vat,  and  worked  in  the  manner 
practised  with  Unen  rags.  • 

Observatioiu  In  the  year  1801,  a  patent  was  granted  for  extractu^ 
ifik  fi-om  printed  paper,  and  restoring  it  to  its  original  state. 

The  orocess  raries  little  from  those  abore  described ;  the  paper  being 
agitatea  in  hot  water  to  eitract  the  rize,  and  to  reduce  it  into  a  polp; 
the  adhesion  of  the  ink  is  to  be  remored  by  a  caustic  alkali  prepared  «f 
lime  and  potass,  the  quantities  of  which  should  be  proportioned  to  tibost 
of  the  paper.  After  discharging  the  ink,  the  pulp  is  u>  be  bleached  by 
means  of  the  oxygenated  muriatic  acid,  in  the  proportion  of  10  or  19 
gallons  to  140  lbs  of  the  material;  and  when  sufficiently  whitened.  It  is 
to  be  re«manufactured  in  the  usual  manner.  According  to  the  patentee's 
account,  writing  paper  does  not  require  so  large  a  proportion,  if  any,  of 
the  caustic  alkali ;  but  is  bleached  by  confining  it  in  a  wooden  box,  ren- 
dered air-tight,  into  which  the  add  gas  is  thrown  Erectly  from  the  re- 
tort  wherein  it  is  produced. 

When  writing  with  common  ink  has  been  efl&ced  by  means  of  ozygaD- 
ized  muriatic  acid,  the  Tapour  of  sulphuret  of  ammonia,  or  ioamenion 
in  water  impregnated  with  the  sulphuret,  will  render  it  again  lepible. 
Or  if  the  paper  that  contained  the  writing  be  put  into  a  weak  solution 
of  prussiate  of  potass,  and  when  it  is  thoroughly  wet,  sulphuric  add 
he  added  to  the  liquor,  so  as  to  render  it  slightly  addulous,  the  snnt 
purpose  will  be  answered. 

DCCCLXXX. 

Partial  Dsoxidation  of  Sulphate  or  Ihdigo^  bt 

MuriaU  of  Tin. 

Into  a  solution  of  Indigo  in  Sulphuric  Add,  pour  some 
newly  made  solution  of  Tin  in  Muriatic  Acid.  The  in* 
tensely  blue  colour  will  be  instantly  changed  to  a  beautiful 

freen ;   this  is  caused  by  abstraction  of  the  Oxygen  of  the 
ndigo. 

ncccLxxxi. 

COMPLETX    DxoxtDATION   OF    SuLPHATE    OF    IVDIGO    BT 

Chlorine, 

Into  a  solution  of  Indigo  in  Sulphuric  Add,  pour  some 
liquid  Chlorine ;  the  blue  colour  will  be  completely  destroy- 
ed, and  the  solution  rendered  cohurlcM. 
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DCCCLXXXII. 
PaEPAllATlo;^  OF  TUK  FAMOUS  CllZUlC^U.  LlQUlD 

For  deansing  BooUfops^  4rc. 

Mix  in  a  phial^  one  dram  of  Oxy-Muriate  of  Potass  with 
two  ounces  of  distilled  water;  and,  when  the  salt  is  dis- 
solved, add  two  ounces  of  Muriatic  Acid.  Then,  shaking 
well  together,  in  another  phial,  three  ounces  of  rectified  spi- 
rit of  wine  with  half  an  ounce  of  the  essential  oil  of  lemon, 
unite  the  contents  of  the  two  phials,  and  keep  the  liquid,  thus 
prepared,  closely  corked  for  use.  This  chemical  liquid  should 
be  applied  with  a  clean  qxwge,  and  dried  in  a  gentle  heat; 
after  which,  the  boot  tops  may  be  polished  wim  a  proper 
brush,  so  as  to  appear  like  new  leather. 

ObterpaStions,  Many  of  the  liquids  sold  under  varioufl  denominations, 
for  the  purpose  of  cleaning  and  restoring  the  colour  of  boot-tops,  &c. 
are  found  very  imperfectly  to  answer  that  purpose,  and  often  to  injure 
the  leather.  The  foregoing  genuine  receipt  may  be  fjUy  relied  on,  for 
actually  producing  this  desiraUe  effect ;  as  well  as  for  readily  taking  out 
ink  spots,  and  the  stains  occasioned  by  the  juice  of  fruits,  port  wioe, 
he  mm  leather  ,or  parchment. 

dccclxxxiii. 

Method  of  clsanbing  Feathers  fbom  Animal  Oil.    . 

Take,  for  every  gallon  of  clear  Water,  a  pound  of  quick 
Lime;  mix  them  well  together;  and,  when  undissolved 
Lime  is  precipitated  in  fine  powder,  pour  off  the  clear  Lime- 
water  for  use,  at  ihe  Hme  U  is  wanied,  l^ut  the  feathers  to 
be  cleaned  in  a  tub,  and  add  to  them  a  sufBdent  quantity 
of  the  clear  Lime-water  so  as  to  cover  them  about  three 
inches.  The  feathers,  when  thorougly  moiitenkl,  will  sink 
down,  and  should  remain  in  the  Lime-water  for  three  or 
four  days ;  after  which,  the  foul  liquor  should  be  separated 
from  them  by  laying  them  on  a  sieve.  The^^  should  be  af- 
terwards well  washed  in  clean  Water,  and  dried  on  nets,  the 
meshes  bring  about  the  same  fineness  as  those  of  cabbage 
nets.  They,  must,  from  time  to  time,  be  shaken  on  the 
nets ;  as  they  dry,  they  will  fall  through  the  meshes,  and 
are  to  be  collected  for  use.  The  admission  of  air  will  be 
serviceable  in  the  drying,  and  the  whole  process^may  be 
completed  in  about  three  weeks.  The  feathers,  aRer  beinff 
thus  prepared  want  nothing  further  than  l)eating,  to  be  used 
^ther  for  beds,  bolsters,  pillows,  or  cushions. 
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dccclxxxiv. 

White  Coloubs  in  Paintings  restoeed 

'  By  Oxygenated  Water. 

A  French  punter,  of  the  name  of  Merim^e,  having  ob- 
served, in  a  aesipx  by  Raphael,  that  the  lig^hts  had  lost  their 
brightness,  apphed  to  M.  Thenard  for  his  advice.  This 
chemist  ascrined  the  effect  to  the  circumstance,  that  the 
White  Lead  dissolved  in  W^ter  had  become  Sulphuretted 
by  the  lapse  of  time,  and  had  been  changed  irmn  white  to 
black.  Accordingly,  he  sent  to  M.  Merim^e  some  slightly 
Oxygenated  Water,  which  was  applied  to  the  black  parts, 
ana  the  white  odour  was  instantly  restored,  llie  n  ater 
contained  only  five  or  six  times  its  volume  of  Oxygen. 

DCCCLXXXV. 
To  RESTOBX  THE  LuSTBE  OV  GOLD,  OB  SiLVSR  LaCB,    ' 

When  Tarnished. 

When  Gold,  or  Silver  lace  happens  to  be  tarnished,  the  best 
liquor  that  can  be  used  for  restonng  its  lustre,  is  spirits  o^ 
.  wme ;  it  should  be  warmed  before  it  is  applied  to  the  tar- 
nished spot   This  application  will  preserve  the  colour  of  the 
silk,  or  embroidery. 

dccclxxxv  i. 

Whxtbning  Silvbb  by  Boiling. 

Whitening  silver  by  boiling  is  one  of  the  methods  of  par- 
ting copper  nom  silver  in  the  humid  way.-  For  this  pur- 
pose, silver  wrought  in  any  shape  is  first  ignited  to  redness, 
and  afterwards  boiled  in  a  ley  of  Muriate  of  Soda,  and 
Acidulous  Tartrite  of  Potass.  Bv  these  means  the  Copper 
18  removed  from  the  Surface,  ana  the  Silver  receives  a  bet- 
ter appearance. 

ncccLxxxvii. 

Method  of  Cleaning  Silks,  Woollens,  and  Cottons, 

WWunU  Damage  to  iheir  Texture  a/nd  Colour. 

Grate  raw  Potatoes  to  a  fine  pulp  in  clean  Water,  and 
pass  the  liquid  matter,  through  a  coarse  sieve,  into  another 
vessel  of  Water ;  let  the  mixture  stand  still  till  the  fine 
white  particles  of  the  Potatoes  are  precipitated  ;  then  pour 
the  mucilagiitous  liquor  from  the  fecula,  and  preserve  the 
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h^uor  for  use.  The  article  to  be  cleaned  should  then  be 
laid  upon  a  linen  cloth  on  a  table,  and  having  provided  a 
clean  sponge,  dip  it  into  the  Potatoe  liquor,  and  apply  it  to 
the  article  to  be  cleaned,  till  the  dirt  is  perfectly  separated ; 
then  wash  it  in  dean  Water  several  times.  Two  middle- 
mzed  Potatoes  will  be  sufficient  for  a  pint  of  Water. 

Obsemaiions,  The  coarse  pulp,  which  does  not  past  through  the  sieve, 
is  of  great  use  in  cleaning  worsted  curtainSi  tapesiiy,  carpets,  and  other 
coarse  goods.  The  mucilaginous  Wqnor  will  clean  all  sorts  of  silk, 
cotton,  or  woollen  goods,  wiuiout[hurting  or  spoiling  tl^e  colour ;  it  may 
be  also  used  in  cleaning  oil  paintings,  or  furniture  that  is  soiled.  Dnr« 
tied  painted  wainscots  mav  be  cleaned  by  wetting  a  sponee  in  the  liquor ; 
then  dipping  it  in  a>  little  nne  clean  sand,  and  afterwaras  rubbing  the 
wainscot  with  it« 

DCCCLXXXYUI. 

ScouAiNG  Balls. 

Portable  Balls  for  removing  spots  from  clothes,  may  be 
thus  prepared,  FuUer^s  earth  perfectly  dried,  (so  that  it 
crumbles  into  a  powder  )  is  to  oe  moistened  with  the  dear 
juice  of  lemons,  and  a  small  quantity  of  pure  pearl-ashes 
IS  to  be  added.  Knead  the^  whole  carefully  togetner,  till  it 
aequires  the  consistence  of  a  thick  elastic  paste :  form  it  into 
convenient  small  balls,  and  dry  them  in  the  sun.  To  be 
used,  first  moisten  the  spot  on  the  clothes  with  water,  then 
rub.it  with  the  ball,  ana  let  the  spot  diy  in  the  sun ;  afler 
having  washed  it  with  pure  water,  the  spot  will  entirely  dis-. 
appear. 
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CHAPTER  XIX. 


FERMENTATION  AND  DISTILLATION. 


GXNEEAL   ObsXRVATIOMS. 


JL  HE  arts  of  fermentation  and  distillation  have  been  pnu> 
tised  from  the  most  remote  antiquity ;  thej  oonabt,  in  the 
first  place,  in  the  preparation  of  a  vinous,  or  spirituous  liquid, 
from  farinaceous  substances  capable  of  being  converted  into 
Saccharine  matter,  or  Sugar :  and  in  the  second,  in  separa- 
ting the  spirituous  from  the  watery  particles  of  the  fer- 
mented liquor.  Porter,  Ale,  Beer,  and  Wine,  are  products 
of  the  former  mode  of  operation:  whilst  Rum,  Brandy, 
Whiskey,  and  Arrack  are  those  of  the  latter.  The  exist- 
ence of  the  latter,  (which  are  all  modifications  of  one  sub- 
stance. Alcohol,)  in  the  former,  is  the  cause  of  that  intoxica- 
ting, or  exhilerating  quality  which  is  so  peculiar  to  fermented 
liquors.  The  substances  commonly  in  use,  for  the  prepara- 
tion of  these  liquors,  are  Sugar,  Grapes  and  Barley ;  although 
there  are  various  other  substances  used  for  the  same  purpose 
in  many  parts  of  the  world.*  The  species  of  fermentation 
in  question  is  generally  denominated  Vinous  ;  but  there  are 
two  other  kindb,  viz. ;  the  AcetouSy  and  the  Panary^  which, 
being  those  which  take  place  in  the  preparation  of  Vin^ar, 
and  Wheaten  Bread,  shall  be  considered  in  order. 

*  The  $ake  of  the  Chinese  is  prepared  with  rice ;  (the  saccharine 
ingredient^  or  that  which,  by  fermen ration,  is  productive  of  the  alcohol ;) 
the  chica  of  the  North-Americans  with  maixe :  the  quau  of  the  Rus- 
sians with  a  composition  of  barley,  rye,  and  oats :  the  koumiss  of  the 
Tartars  is  composed  of  fermented  mare^  milk,  and  some  aromatic  sub- 
stances, as  angelica,  or  the  heracleum.  The  Swedes  make  a  sort  of  beer 
of  various  fruits  and  grains,  fermented  together,  as  juniper-berries, 
plums,  mulberries,  cherries,  gooseberries,  Sec.  The  art  of  making 
beer  appears  to  hare  originated  in  Egypt,  and  to  hare  extended  thence 
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Brswivo,  or  thk  Pkbpasation  Of  Fbrhmtsd  Liquobs. 

Barley,  which  consists  of  fecula  or  starchy  albumen  and  ghUen,  is  the* 
substance  commonly  employed  for  brewing  ale,  porter,  and  beer  in  tU« 
country ;  but  before  these  sereral  liauors  can  be  properly  prepared,  it  ia 
necessary  that  the  ingredients  shoula  undeigo  some  previous  operationa. 

MALTiNO,or  the  conversion  of  barley  into  malt,  is  the  first  process  in 
the  making  of  beer.  The  grain  is  put  into  i  trough  with  water,  to 
steep  for  about  thr«e  days :  it  is  then  laid  in  heaps,  to  let  the  water 
drain  from  it,  and  it  is  afterwards  turned  over  and  laid  in  new  heaps.  In 
this  state,  the  same  process  takes  place,  as  if  the  barley  were  sown  in 
the  ground.  It  begins  to  germuiate,  puts  forth  a  shoot,  and  the  fecula 
of  the  seed  is  contrerted  into  saccharine  matter.  When  the  length  of  the 
shoot  is  about  }  of  the  length  of  the  grain,  this  process  of  germination 
must  be  stopped,  otherwise  the  sugar  would  be  lost,  nature  intending  it 
for  the  nounshment  of  the  young  plant.  The  malt  is  therefore  spread 
out  upon  a. floor,  and  frequently  turned  over:  this  cools  it,  and  driea 
up  its  moisture,  without  which  the  germination  cannot  proceed.  When 
it  is  completely  dried,  in  this  maimer,  it  is  called  air^dned  malt,  and  is 
Very  little  altered  hi  cobur.  But  when  it  is  dried  m  kilns,  it  acquures  a 
brownish  colour,  which  is  deeper  m  proportion  to  the  heat  applied ;  it  is 
then  called  kiln-dried.    This  malt  is  now  coarsely  gronnd  in  a  mill. 

Mashing  is  the  next  process.  This  is  peiform<xl  in  a  large  drcular 
wooden  vessel,  called  the  mash  tun,  shaUow  m  proportion  to  its  extent, 
and  furnished  with  a  &lse  bottom,  pierced  with  small  holes,  and  fixed  a 
few  inches  above  the  real  bottom.    There  are  two  side  openmgs,  in  the 


alonff  the  coast  of  Asia,  to  the  northern  parts  of  that  quarter  of  the  globe ; 
and  beace,  to  the  corresponding  part  ot  Europe,  with  the  Scvthians. 

Beer  is  not  now  used  m  Egypt,  nor  on  the  greater  part  of  the  coasts 
of  the  MediterraneaOf  (thoi^h  Mungo  Park  says  the  negroes  prepare 
it,  and  m  a  wav  nearly  similar  to  that  generally  adopted  in  Europe,) 
but  it  has,  to  the  present  time,  continued  a  fiivourite  drink  with  the 
norUiem  nations  of  Europe.  This  liquor  very  readily  produces  intoxica- 
tion,  and  these  people  have  preserved  enough  of  the  disposition  of  their 
ancestors,— to  whom  OniK  promised  drunkenness  as  one  of  the  jofs  of 
his  panidise,— to  like  it  on  this  account.  Distillation  firam  fermented  sub* 
stances  produces  liquors  commonly  called  spirits,  as  a  general  appella- 
tive ;  various  kmds  of  which  arc  prepared  by  difierent  nations ;  thus 
brandv  is  obtained  from  grapes,  rum  from  the  iuice  of  the  sugar  cane, 
arrack  from  rice,  toAiilM^from  barley,  oats,  and  several  species  of*  grain 
of  the  cereal  kind,  and  tAis  when  flavoured  by  juniper  l>erries,  is  called 
hollands,  geneva,  or  gin ;  treated  thus  by  cherries,  it  is  kirschen'Ufasser. 
Various  compounds,  as  ratafie,  noyau,  rosolio,  &c.  are  made  by  flavouring 
malt  spirit  with  kernels,  and  other  aromatics.  Beers  are  also  treated  in  a 
similar  way,  by  addmg  spruce,  (the  resinous  juice  of  various  spedes  of 
pines,)  ana  formerly,  they  were  "much  m  use  as  medicines,  amongst  the 
lower  classes  of  people  in  England,  when  various  drugs  and  vegetables, 
as  gentian,  senna,  aloes,  rhubarb,  horae'radish,  scurvy-grass,  wild- 
carrot  seeds,  &c.  had  been  macerated  in  them.  The  substances  from 
which  wine,  cyder,  perry,  and  mead,  are  prepared,  aie  too  well  known 
to  require  being  here  dMignated. 
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intenral  between  the  real  and  false  bottom :  to  one  »  fixed  a  pipe,  fur 
nurpoee  of  conveying  water  into  the  tun :  the  other  it  for  drawing 
th*  liquor  out  of  it.  The  malt  is  to  be  strewed  over  the  &lse  bottom  of 
the  tuOf  and  then,  by  means  of  the  nde  pipe,  a  proper  quantity  of  hot 
water  it  introduoed  from  a  copper.  The  water  rises  upwards  through 
the  malt,  and  when  the  whole  quantity  is  introduced^  the  mashing  be- 
fin»  ;  the  ol^ect  of  which  is,  that  the  soluble  parts  may  be  extracted  by 
It.  For  thia  purpose,  the  grist  is  sometimes  incorporated  with  tlie 
water  by  iron  rakes,  and  then  the  mass  is  beaten  and  agitated  by  long 
flat  wooden  poles,  resembling  oars,  which  art  either  worked  J)y  the  hand, 
w  by  machinery. 

When  the  mashing  is  completed,  the  tun  is  covered,  to  prevent  the 
escape  of  the  heat,  and  the  whole  is  suffered  to  remain  still,  m  order 
that  the  insoluble  parts  may  separate  from  the  liquor :  the  side  is  then 
opened,  and  the  clear  wort  allowed  to  run  off,  (slowly  at  first,  but  more 
rapidly  as  it  becomes  fine,)  into  the  copper^  or  boiler  placed  below. 

The  chief  thing  to  be  attended  to  in  mashing,  is  the  temperature, 
which  depends  on  the  heat  of  the  water,  and  the  state  of  the  malt.  If 
the  water  is  let  in  upon  the  grist  boiling  hot,  the  starch  which  it  con- 
tains, will  he  dissolved,  and  converted  into  a  gelatinous  substance,  in 
which  all  the  other  parts  of  the  malt,  and  most  of  the  water,  would 
be  entangled  beyond  the  possibility  of  being  recovered  by  any  after 
process* 

llie  most  eligible  temperature  appears  to  be  from  185^  to  190°  of  Fah- 
renheit ;  for  the  first  mashing,  the  heat  of  the  water  must  be  somewhat 
below  this  temperature,  andloto^  in  proportion  to  the  dark  colour  of  the 
malt  made  use  o£  For  pale  malt,  the  water  may  be  180^  but  for  brown 
it  ought  not  to  be  more  than  170*.  The  wort  of  the  first  mashing  is  al- 
ways the  richest  in  saccharine  matter ;  but  to  exhaust  the  malt,  a  se- 
cond and  third  mashing  is  required,  in  which  the  water  may  be  safely 
raised  to  190^  or  upwards. 

The  proportion  ot  wort  to  be  obtained  from  each  bushel  of  malt  de- 
pends entirelv  on  the  proposed  strength  of  the  liquor.  It  is  said  that 
25  or  30  gallons  of  good  table-beer  may  be  taken  from  each  bushel  of 
malt.  For  ale  and  porter  of  the  superior  kinds,  only  the  produce  of  the 
first  mashmg,  or  six  or  ^ight  aallons,  is  to  be  used.  Brewers  make  use 
of  an  instrument  called  a  saccnarometer,  to  ascertain  the  strength  and 
goodness  of  the  wort.  This  instrument  is  a  kind  of  hydrometer,  and 
riiews  the  specific  gravity  of  the  wort,  rather  than  the  exact  quantity 
of  saccharine  matter  which  it  contains. 

The  next  process  is  boiling,  and  hopping.  If  only  one  kind  of 
liquor  is  made,  the  produce  of  the  three  mashings  is  to  be  mixed  toge- 
ther ;  but  if  ale  and  table-beer  are  required,  the  wort  of  the  first,  or 
first  and  second  mashings,  is  appropriated  to  the  ale,  and  the  remainder 
is  set  aside  for  the  beer. 

All  the  wort  destined  for  the  same  liquor,  is  transferred  from  the  tun 
to  the  copper,  and  mixed  with  a  certam  proportion  of  hops.  The  bet- 
ter the  wort,  the  more  hups  are  reauired.  In  private  families  a  pound 
of^  hops  is  generally  used  to  every  oushel  of  malt ;  but  in  public  brew- 
eries, a  much  smaller  proportion  is  deemed  sufficient.  When  ale  and 
table-beer  are  brewed  firom  the  same  malt,  the  usual  practice  is  to 
put  the  whole  quantity  of  hops  in  the  ale  wort,  which  having  been 
Wiled  some  time,  are  to  be  transferred  to  the  beer-wort,  and  wiUi  it^t 
be  again  boiled. 
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The  whole  is  now  to  be  kept  boiling  as  fast  as  possible,  until,  upon  taking 
a  little  of  the  liquor  out,  it  is  found  to  be  full  of  small  flakes  like  those 
of  curdled  soap.  The  copper,  in  common  breweries,  is  uncovered ;  but 
in  those  on  a  large  scale,  it  Is  fitted  with  a  steam-tight  cover,  from  the 
centre  of  which  passes  a  pipe,  terminating  by  several  branches  in  the 
mash  tun.  The  steam,  therefore,  produced  hr  the  boiling,  instead  of 
being  wasted,  is  let  into  the  cold  water,  and  thus  raises  it  to  the  tem- 
perature required  for  mashhig;  besides  impregnating  it  veiy  sensibly 
with  the  essential  oil  of  the  hops. 

When  the  liquor  is  boiled,  it  is  to  be  discharged  into  a  number  of  coolers, 
or  shallow  tubs,  where  it  remains  until  it  becomes  sufficiently  ood  to 
be  submitted  to  fermentation.  The  process  of  coolimo  should  be  car- 
ried  on  as  expeditiously  as  possible,  particularly  in  hot  weather.  Li- 
quor made  from  pale  malt,  and  which  is  intended  (ot  immediate  drinking, 
need  not  be  coolea  lower  than  75  or  80  degrees ;  of  course  this  kind  of 
beer  may  be  brewed  in  the  hottest  weather ;  but  beer  brewed  from 
brown  malt,  and  intended  to  be  kept,  must  be  cooled  to  65^  or  70^ 
before  it  is  fermented.  Hence  the  Spring,  and  Autumn  have  been  deem- 
ed the  most  favourable  seasons  for  brewmg  the  best  malt  liquor. 

In  the  WORKING,  the  liquor  graduall3r  loses  its  transparency :  an  in- 
testine notion,  accompanied  by  a  slight  hissing  noise,  takes  place  Uirougfa- 
out  the  whole  contents  of  the  vessel,  and  carbonic  acid  gas,  is  disen- 
gaged in  the  ihane  of  small  bubbles,  which,  when  they  arrive  at  the 
surfece,  burst.  These  bubbles  are  enveloped  in  thin  films  of  glutinous 
matter,  which,  by  constant  accumulation,  form  the  froth,  scum,  or  barm, 
on  the  surface.  This  froth  is  usually  caDed  Yeast,  and  will  cause  fer- 
mentation in  any  other  body  of  malt  or  saccharine  liquor. 

inie  last  operations  are  tuhming  and  BARRifLLiNG.  From  the 
cooler  the  liquor  is  to  be  transferred  into  the  working  tun,  and  mixed 
with  veast,  in  the  proportion  of  a  gallon  of  yeast  to  four  barrels  of 
beer,  m  order  to  excite  the  vinous  fermentation.  In  four  or  Hre  hours 
the  fermentation  begins,  and  it  requires  from  18  to  48  hours,  before  the 
wort  is  fit  to  be  put  into  the  bamls.  The  fermented  liquor  may  be 
ftned  by  pourinff  into  it  a  solution  of  innglass,  yolks  of  eggs,  or  gum- 
tracacandi ;  oona  it  is  then  to  be  excluded  from  the  air,  by  means  of  a 
ti^t  bung. 

bccclxxxix. 

Pbbparation  of  Londok  Porteb. 

A  late  writer  has  s^ven  to  the  world  considerable  infor- 
mation respecting  the  brewing  of  Porter.  His  intention 
being  to  exnibit  the  advantages  derived  from  domestic  brew- 
ingy  he  has  annexed  the  price  to  each  article  of  the  compo- 
sition. His  list  of  ingredients  in  the  following  proportions^ 
is  that  used  in  the  first  London  Breweries. 

Average  Eapence. 
£.     *.    d. 
One  quaiier  or  Malt  S    2    0 

81bi.  ofHops 0  12    0 

6  lbs.  of  Treacle  0    2    0 


Carried  over.     £2  l6    0 
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Brought  over 2  16  0 

Slbs.  of  Liquorice  Boot,  bruised                 •  0  8  0 

8  ]1>0.  of  Essentia  Bina       •                          •  0  4  8 

8  lbs.  of  Colouring 0  4  8 

Capsicum,  half  an  ounce                              .  0  0  2 

Spanish  Liquorice,  S  ounces       .  0  0  8 
Cooculus  Indicus,  commonly  called  Cocculus 

India  Berries,  1  ounce            »  0  0  2 

Salt  of  Tartar,  S  drams              .  0  0  1 

Heading,  i  of  an  ounce                      •  0  0  1 

Ginger,  8  ounces 0  0  3 

Lime,  4  ounces,  (when  slacked :  the  Lime* 

water  is  to  be  poured  into  the  Essentia 

.  Bina,  or  colour,  m  the  making)       .  0  0  1 

Linseed,  1  ounce                 .         .  0  Q  1 

Cinnamon  Bark,  2  drams  0  0  2 

Cods .030 


Total  Expence    £9  17    T 

This  will  produce  ninety  gallons  of  good  Porter,  and 
fifty  gallons  of  good  Table  Beer,  the  cost  of  the  Porter,  at 
the  uirge  Breweries,  being  7/.  10«.  and  that  of  the  Beer, 
1/.  7s.  leaving  a  profit,  or  saving,  of  51, 

Obiervations,  The  essentia  bina  is  composed  of  eight  pounds  of  moist 
sugar,  boiled  in  an  iron  Teasel,  (for  no  copper  one  could  withstand  the 
heat  Bufifidently,)  till  it  beeomas  of  a  thk^  synipy  oansisteDoe,  perfectly 
black,  and  eztremdy  bitter.*  Hie  ooburing  is  composed  of  eight 
pounds  of  moist  sugar  boiled  till  it  attains  a  micUle  state,  between  bitter 
and  sweet.  It  gitres  that  fine  mellow  colour  usually  so  much  admired 
fai  good  porter.  HieseiiumdieDts  an  added  to  the  first  wort,  and  boiled 
with  It. 

Hie  heading  is  a  miiture  of  half  alum,  and  half  copperas^  ground  to  a 
fine  powder.  It  is  so  called,  fixmi  its  giving  to  porter  tnat  beautiful  head 
or  froth,  which  constitutes  one  of  the  pecmiar  properties  of  porter,  and 
which  publicans  are  so  anxious  to  raise  to  gratify  Uieir  customers. 


*  When  makmg  the  essentia  and  colour,  observe  when  it  is  boiled 
suflBciently.  To  make  it  liquid  enough,  to  pour  off  into  the  liquor,  add 
a  fittle  dear  water,  or  lime  water,  to  bring  it  to  a  proper  temper ;  other- 
wise it  will  become  a  hard,  dry,  burnt  substance. 
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The  Unseed,  ginger,  limewater,  cbinamon,  and  aereral  other  tmall 
artidef,  may  be  added  or  withheld  according  to  the  taate,  custom,  or 

Sractke  of  the  brewer,  bong  merely  optional,  and  uaed  solely  to  five  a 
a?our  to  the  beer ;  hence  it  is  that  00  many  flavours  are  distinguiihable 
ia  porter,  and  that  ao  rery  few  brewers  are  found  to  agree  with  each 
other  in  thehr  prodaoe. 

Of  the  articles  here  enumerated,  it  is  sufficient  to  observe,  that  however 
much  they  may  surprise,  however  pernicious  or  disagreeable  they  may 
appear,  they  have  always  been  found  requisites  in  the  orewing  of  porter. 
They  must  invariably  be  used  by  those  who  wish  to  continue  the  taste^ 
flavour,  and  appearance,  which  they  have  been  accustomed  to. 

DCCCXC. 

Quantity  of  Ixgeedients  kbcxssary  foe 

Brewing  5  gaBons  of  Porter, 

One  peck  of  Malt 0  2  6 

A  quarter  of  a  pound  of  Liquorice  Boot  bruised  DOS 

Spanish  Liquorice 0  0  Oj 

Essentia    .  ...  .         .  0  0  52 

Colour 0  0  2 

Treacle 0  0  li 

Hops 0  0  6 

Capsicum  and  Ginger 0  0  1 

0    3  10 
Coals         ....  .        .        0    0  10 


Total  Expence   0    4    8 


This  will  produce  five  gallons  of  good  For- 

ter»  which  bought,  would  cost  0    8     4 

But  being  brewed  at  home,  for  0    4     8 

Leaves  of  clear  gain    ^0    S    8 

This  saving  is  enough  to  pi^  for  time  and  trouble,  and 
perhaps  in  London,  a  woman  might  not  be  able  to  earn,  in 
the  same  time,  one  penny ;  by  following  this  plan,  then, 
every  woman  will  earn  something,  fer  according  to  the  Pro- 
verb^ Money  saved  is  money  got. 

The  Porter  will  be  drinkable  in  a  week,  being  perfectly 
wholesome  and  palatable. 

Observations.  If  it  M  objected  that  many  arc  ignorant  of  the  art  of 
brewhig ;  some  instructioni  are  necessary ;  and  ir  they  are  followed, 
every  person  will  be  convinced  of  the  po96ibiiity  aiid  propriety  of  pro- 
viding s.beverage  for  his  Csmily,  by  a  cheaper  and  more  pleashig  method 
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than  that  of  resorting  to  a  public  house  for  every  pint  of  l>eer  which  the 
wants  of  nature  may  demand. 

Every  person  intending  to  brew  for  himself,  must  be  careful  to  see  the 
malt  measured  and  ground ;  ard  not  trust  to  the  com-chandlert,  who 
fivquently  impose,  both  in  quality  and  quantity,  on  those  who  are  so 
incautious  as  not  to  see  these  things  done  in  their  own  presence. 

The  tubs  and  vessels  must  be  carefully  inspected,  and  proved  to  be 
iree  from  dirt  or  the  least  tmm,  as  defects  of  that  nature  may  distaste 
a  whole  brewing. 

The  roash-tuD  should  be  particularly  attended  to,  and  a  wisp  of  clean 
hay,  or  straw,  is  to  be  put  over  the  bottom  of  the  vessel  in  the  inside,  tcv 
pevent  the  malt  running  off  with  the  liquor.  The  malt  being  emptied 
into  the  mash-tub,  and  the  water  brought  to  boil,  dash  the  boiling 
water  in  the  copper  with  cold  water  sufficient  to  stop  the  boiling,  aud 
leave  it  just  hot  enough  slightly  to  scald  the  finger.  Brewers  use  a 
thermometer,  the  first  mash  oeing  usually  taken  at  180**,  and  the  second 
at  190° ;  but  as  few  persons  have  a  brewing  thermometer,  the  foregoing^ 
rule  will  be  found  sufficient  by  a  little  practice ;  always  remembering 
to  draw  off  the  second  mash  somewhat  hotter  than  the  first.  The  wa- 
ter being  thus  brought  to  a  proper  temperature  by  the  addition  of  cold 
water,  lade  it  out  of  the  copper  over  the  malt  till  it  becomes  thoroughly 
.wet,  mashing  it  well  to  prevent  the  malt  from  clotting ;  when  the  water  is 
poured  on  too  hot,  it  sets  the  malt,  closing  the  body  of  it ;  and  when  tliat 
nappeiis  it  is  difficult  to  recover  it.  It  can  only  be  done  by"  addinir  cold 
water«  By  setting  the  malt  is  to  be  understood,  its  closing  the  body 
of  the  grain,  instead,  of  opening  it  so  as  to  dissolve  in  the  liquor.  Cover 
up  the  mash-tub  close  to  compress  the  steam,  and  prevent  the  liquid 
from  evaporating.  In  small  quantities,  this  should  caremUy  be  regarded  ; 
in  larger  one's  it  does  not  signify  so  much. 

Let  the  wort  stand  an  hour  and  a  half,  or  two  hours,  after  mashing, 
then  let  the  liquor  run  ofi*  into  a  vessel,  prepared  to  receive  it ;  if  at 
fii'st  it  runs  ih\c\  and  discoloured,  draw  off  one  or  two  pails  fiill,  and 
pour  it  back  agahi  into  the  mash-tub  till  it  nins  clear. 

In  summer,  it  will  be  necessary  to  put  a  few  hops  into  the  vessel 
which  receives  the  liquor  out  of  the  mash-tub,  to  prevent  its  turmng^ 
•our,  which  the  heat  of  the  weather  will  sometimes  endanger.  Let  ibe 
second  mash  run  as  before,  and  let  the  liquor  stand  an  hour  and  a  half^ 
then  run  it  ofi^  but  never  let  the  malt  stand  dry;  keep  lading  firesh  liquor 
over  it  till  the  quantity  of  wort  to  be  obtained  is  extracted,  always 
allowmg  for  waste  in  the  boiling. 

The  next  consideration  is  boiUnf  the  wort.  The  first  copper  fiiD  must 
be  boiled  an  hour,  and  whilst  hoihng,  add  the  several  ingredients,  except 
the  guiger,  and  oocculus  berries.  The  hops  are  now  to  be  boiled  hi  the 
worty  but  are  to  be  carefully  strained  from  the  first  wort,  in  order  to  be 
boiled  again  in  the  second.  £ight  pounds,  is  the  common  proportion  to 
a  quarter  of  malt ;  but  in  summer,  the  weather  being  hotter,  the  quan- 
tity must  be  varied  firom  eight  pounds  to  twelve  pounds,  according  to 
the  heat  of  the  air. 

After  the  wort  has  boiled  an  hour  lade  it  out  of  the  copper  and  cool 
it  In  summer,  it  should  be  quite  cold  before  it  is  set  to  work ;  m 
winter,  it  should  be  kept  till  a  slight  degree  of  warmth  is  perceptible 
by  the  finder.  When  properly  cooled  set  it  to  work,  by  aoding  yeast 
in  proportion  to  the  quantity.  If  considerable,  and  if  wanted  to  work 
quick,  add  from  one  gallon,  to  two.     Porter  should  be  brought  for- 
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wnd  quicker  than  any  other  Bquor  except  Twopenny ;  let  it  wotk  till 
it  oomefl  to  a  good  deep  head,  then  cleanse  it  by  adding  the  singer. 
The  liquor  is  now  fit  for  barrelling.  Fill  the  bamls  fully  and  let  the 
yeast  work  out,  adding  fresh  liquor  to  fill  them^  till  they  are  quite  full 
and  have  done  working.  NowWng  the  barrels,  but  keep  a  watehfiil 
eye  upon  them  for  some  time,  kst  the  beer  should  audunly  ferment 
agttti,  and  burst  them,  which  is  no  uncommon  accident  where  due  care 
b  not  taken ;  the  heat  of  summer,  or  a  sudden  change  of  weather,  will 
occaiuon  the  same  misfortune,  if  the  barrels  are  not  watched ;  and  eased 
when  they  require  it,  by  drawing  the  peg. 

The  only  part  which  remains  to  complete  the  brewing,  ujtmng  the 
beer.  To  understand  this,  it  b  necessary  to  remark,  that  Porter  is  oom« 
pqsed  by  brewers  of  three  different  sorts  of  malt,— pale,  brown,  and 
amber ; — the  reason  for  using  these  three  sorts,  if  to  atUdn  a  peculiar 
flavour  and  colour.  Amber  is  the  most  wholesome;,  and  it  Is  reeoni* 
mended  to  use  none  else.  In  consequence  of  the  subtlenati  of  the  ea* 
sentia,  which  keeps  continually  awimmfaig  in  the  beer.  Porter  raqoiies  a 
considerable  body  of  finuiga ;  but  should  any  pcmn  chooae  to  brew  with- 
out  essentia,  with  amber  malt,  and  with  coloixr  only,  the  porter  will  icfina 
of  itself  very  soon.  Some,  however,  will  peiliaps  follow  the  enel  re« 
dps,  and  therefore  it  is  necessary  to  mention  that  finlqgt  axe  composed 
of  isinglass  dissolved  in  stale  beer,  till  the  whole  becomes  of  a  tftdn  ghief 
consistence^  like  size.  One  pint  is  the  usual  proportkm  to  a  lMum{  but 
foroetimes  two,  and  even  Uuee  are  found  necesMiy.  Particular  «an 
must  be  taken  that  the  beer,  in  which  the  isbglass  is  disaolved,  be  per* 
fectly  clear,  and  thoroughly  stale. 

By  attending  to  these  direcdons,  any  person  may  brew  aa  good,  if  not 
better  Porter  than  they  can  be  supplied  with  fi-om  the  pubUc-houaea. 
Many  notions  have  been  artfidly  raised,  that  Porter  requires  to  be 
brewed  In  large  quantities,  and  to  be  lonsr  stored,  to  render  it  sound 
and  strong ;  but  experience  will  prove  the  ulsdiood  of  these  prejudicea 
which  have  their  origin  with  the  ignorant,  and  are  cnerished 
by  the  interested.  One  brewing  under  another,  will  afibrd  ample 
tune  for  Porter  to  refine  for  use,  and  every  person  can  best  Judge  of 
the  extent  of  ids  consumption.  Porter  is  not  the  better  for  being 
brewed  in  large  quantities,  except  that  the  same  trouble  which  brews 
a  peck,  will  brew  a  bushel.  This  mode  of  practice  will  be  found  simple 
and  eas|  in  Its  operation,  essentialljr  usefiil  as  to  health  and  oonv** 
mcnoe,  and  extremely  moderate  m  pomt  of  trouble  and  expenoe. 


DCCCXCI. 

Prepaeatiom  of  Au. 

The  foBowing  la  the  proportion  of  ingredieDts  requisite 
tofr  farewiiig  m  barrel  of  excellent  Ale.  The  same  method 
is  to  be  punuedy  in  almost  every  respect,  aa  for  the  brewing 
of  Porter.  The  Prices  are  annexeo,  in  order  to  shew  the 
absidute  saving  which  may  be  made  in  this  beverage.  Piices 
fluctuatey  but  then,  the  article  compounded  rises  or  falls  in 
price  accordingly ;  so  that  the  ratio  of  saving  is  always  the 
same.  m  m 
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Malt,  H  bushels,  .... 

Hops,  8  Tbs.y 

Sngttiv  just  boiled  upi,  allowing  for  fire  and 

troum  in  pi^panng,  3  lbs., 
Capsdctrm,  \cL     Coriander  seed^  Id. 
Cbcculus  Indicus,  Id     SaUi  1<{* 


^ 

& 

& 

d  Id 

0 

0 

s 

0 

0 

« 

6 

e 

0 

ft 

0 

0 

a 

dl 

0  10 

^e  Sm4l  B^t»  after  the  Ale  is  brew«d,  is  supposed  tdfi 

s^ivfWpl  for  oQgls^ 

£  s^    d* 

A  fafttrdof  Ate)  IM  ^arts,  at  M  par  i|iC) 

tKmght  at  a  pubfioanS  in  London  4    5    4 

DUto,  ^wed  ^t  homey  .        .        .        1    0  10 

ClMrg«n  48    4    6 

Oft^crvatiW.  Xle  is  generalljr  brevred  fh>tn  bale  molt;  bntHiatia 
merely  an  optionid  point ;  some  pei^ont  preferring  brown,  some  aittbeir 
^es. 

The  capsicum  and  coriander  seeds  af  ^  to  bs  bofled  hi  the  wort ;  db- 
senre  the  method  of  boiling  and  mashing  as  in  jportfer ;  bnt  let  ale  Hand 
tp  work  two  or  three  days,  and  beat  it  up  weH,  once,  or  twice  a-day. 
When  the  head  begms  to  ftH.  cleanse  it  by  adding  a  bandfUl  of  s^l^ 
and  a  little  flour,  mixed  up  with  the  Cocculus  todlicus;  then  proceed  to 
barrel  It 

DOOGJLCII. 
PaJ^FAKATION   or  THS  MalT  BSTBftAOB,  AKOiilKATBB 

Twopenny  ia  an  article  not  formed  to.  keep^  and  is  not 
likely  to  be  brewed  by  any  persons  for  A$Sat  own  eoB«anp^ 
tion.  The  following  proportions  for  one  barrel,  are  inserted^ 
merely  to  add  to  general  mibnnatJpn  in  the  art  of  brewing. 


Malt,  H  bushel      . 
H<^,  1  lb. 
Liquorice  root,  1|  H}. 
Capsicuta,  I  ob« 
Spanish  liqiiorioe^  8 1». 
Treaole,  5  Hx 


£ 

t. 

d' 

0 

9 

0 

• 

1 

6 

u 

I 

& 

0 

Q 

1 

0 

0 

2 

0 

1 

8 

0  13  U 


publican  8»  1S8  quart^  at  ^  per  qrt»  S    S    8 

BtvWed  at  hoirie^  eoals  tnditded,  0  l5    d 

Cleat  ^fih  2l    7    8 

dkm^dHoiu,  \\  \k  fatffldent  b  bblerie  r£ibectihjr  tHil  Mtiot,  tblit  it 
Wqtiir^  no  koHng,  Uih|^  freqd^titl^  bre#ikl  one  Wik)L\  tod  cbn:)tibt«a 
the  tiext 


morningi 


tb,  lii  Ufe  bai-relft. 

BCCCXCXII. 

Piri^Akilf i6N  tff  iri^i^  jfAftiftli  dv  Tl1^Ek:Bftftli. 

TaUe-Beer  nuKj  be  .feryieeable  to  a  large  /amiijr>  ana 
di^ttfiire^  the^stiniatk  is  pitn  \tpofa  a  larger  |)ruportion. 

Mak  one  qiMtf  tto.            •  d    3  0 

HMs,  8  Ib^. 0  12  0 

CofcUr,«lU          .        .        .        .  0    4i  Q 

Spanif fi  liqiiorice,  i  oz^         •  0    0  ^ 

Ireade^  16  lbs.                        ...  0    8  4 

8    2    0 


'     »     .         ^    ••  »         •  J» 


T«n  httrrd%  at  l&.  per  barrel,  boi^bt  8    0    0 

Ten  ditto,  brewed  at  hofaie^  8    f    0 


I    >4Mi<     l*-»<<l«l> 


Clear  gain  £k  U    t) 


Liquofiee  root,  and  other  naTounng  aubstanoea^  may  lid 
idded:  Hrhsat  are  here  inserted  are  only  the  most  gkitoA^ 
iCaa  (ittr  ^6bie  ^ppbte)  the  indisperidble  ref^sSt^. 


Gbkbeal  Obsbrvations. 


Tttt  intmHcatlnit  ^uidltres  of  Pofter  are  ttf  bd  iiscrtb«d  ehS^fly  (o  tfft 
ialKotii  dftef  faitermixed  wi(b  it.  It  is  erident,  tUMle  Tottet  h  ttlofk 
%ikd^  tlran  otfaeri ;  thU  lirisetf  lM»m  the  sfreater  ^  leM  ^ufittSty  of  f td^ 
p^lyin^  inglte^eaU.  Hi!t;  to  prodOct;  int6kiclftioh,  muff  be  oM  id 
auch  latge  yiantitira  aa  would  verj  much  dimiuiah  the  brewer's  profit 
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Ptole  malt  if  most  nutritive,  it  likewise  contains  more  bakamic  qu«« 
lities  than  the  brown  malt,  which,  enduring  a  greater  degree  ^f  fice  iti. 
the  kiln,  is  sometimes  so  crusted  and  burnt,  that  its  mealy  parts  lose  a 
great  share  of  the  essential  salts,  and  other  stimulating  properties. 

Amber  malt  is  that  which  is  dried  ui  a  middl'ing  degree,  between 
pale  and  brown,  and  is  now  much  in  use,  bemg  the  most  pleasant,  and 
nree  from  either  extreme. 

Hops  are  an  aromatic  grateful  bitter,  rery  wholesome,  and,  undoubt- 
edly ^cacious  in  gijnig  both  flavour  and  streitfth  to  the  l)eer.  With 
reffard  to  the  quantity  of  hops,  as  tastes  are  dimrent,  no  regular  fixed 
nue  can  be  given,  but  everjr  person  must  be  left  to  adjust,  by  experience, 
the  quantity  which  best  suits  his  palate  or  convenience. 
.  Yeast  is  necessary  to  give  the  liquor  that  portion  of  elastic  air,  of 
which  the  boilin^^  deprives  it  Without  fermentation^  or  working,  no 
worts,  however  nch,  can  inebriate. 

Liquorice  root  is  pleasant,  wholesome,  and  aperient ;  and  opposes 
the  astringent  qualities  of  some  of  the  other  ingredients;  it  ought, 
therefore,  to  be  used,  as  should  Spanish  liquorice,  which  possesses  the 
same  properties. 

Capsicum  disperses  wind,  and  when  properly  used,  cannot  be  un- 
wholesome ;  it  leaves  a  warm  glow  on  the  stomach,  which  is  perceptible 
on  drinking  some  beers. 

Ginger  has  the  same  effect  as  capsicum ;  it,  furthermore,  cleanses  and 
flavours  beer.  But  capsicum  being  cheaper,  is  more  used ;  and,  by  its 
tasteless,  though  extremely  hot  quality,  cannot  be  so  readily  discerned 
in  beer,  as  ginger. 

Treacle  partakes  of  many  of  the  properties  of  liquwioe.  By  pro- 
moting the  natural  secretions,  it  must  be  a  principal  means  of  render- 
ing Dorter  and  beer,  b  general,  wholesome.  Treacle  is  also  a  cheaper 
article  than  sugar,  and  answers  the  purposes  of  colour,  where  the  beer 
is  inteiuled  for  immediate  consumption ;  but,  in  summer,  where  a  bo^ 
is  required  to  withstand  the  tenM)erature  of  the  air ;  and  the  draught  is 
not  quick,  sugar  alone  can  give  body  to  porter.  Treacle,  therefore,  is  a 
discretionary  article. 

Coriander  seed,  used  principally  in  ale,  is  warm  and  stomachic;  but 
when  used  in  great  quanjtity,  it  is  pernicious. 

Coccului  Indieus  is  poisonous  and  stupefying,  when  taken  hi  any 
considerable  quantity.  When  around  into  fine  powder  it  is  un- 
diioovenible  in  the  liquor,  and  is  but  too  much  used  to  the  prejudice  of 
the  public. 

Headiite :  Salt  of  steel  is  most  proper,  but  a  mixture  of  alum  and 
copperas,  oeing  much  cheaper,  has  obtained  the  preference.  Alum  is  a 
great  drier,  and  causes  that  thirst  which  some  beer  occasions ;  so  that 
the  more  you  drink,  the  more  you  want.  Alum  gives  likewise  a  smack 
pf  age  to  beer,  and  is  penetrating  to  the  palate.  The.  properties  of  cop- 
peras are  well  known  to  be  dangerous,  and  therefore  need  no  comment. 

Salt  is  highly  useful  in  all  b^rs ;  it  gives  a  pleasing  relish,  and  also 
fines  the  liquor. 

Different  conveniences  of  cellaring  will  materially  affect  beer. — ^If  the 
cellar  is  bad,  brew  oidy  for  preMMit  use.  Iii  tliis  case,  six  weeks  will  be 
found  a  very  proper  space  lAitwixt  brewing  and  brewing.  Where  beer 
is  kept  too  louff  m  a  bad  cellar,  so  as  to  be  affected  by  the  heat  of  the 
weatber,  it  will  puireff,  though  ever  so  well  bungeJ.    Uops  will  not 
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prerent  i\At  aeesdent  happening  to  beer;  they  only  prerent  its  tnrnlng: 
•our. 

A  number  of  penons,  not  reflecting  upon  the  influence  of  the  air«— -si * 
aoon  at  summer  approaches,  begin  to  think  directly  of  brewing  ale, 
which  seldom^  or  never  is  so  good  as  that  brewed  in  a  proper  season. 
For  instance,  the  extreme  variations  of  heat  in  this  couiitiy  are  from 
16  to  88  decrees.  Now,  on  brewing  at  16  degrees,  ^eat  care  must  be 
taken  that  it  does  not  get  too  cold ;  whereas  on  brewing  at  88  degrees, 
the  operator  will  hardly  be  able  to  get  it  cold  enough,  and  must  take 
the  dead  of  the  night  to  reduce  it  down  to  a  medium  heat,  which  should 
be  about  60^.  This  observation  is  too  striking  not  to  enforce  upon  every 
one's  mind  the  necessity  of  carefulness  and  attention  in  this  respect. 

The  efiect  on  wort  when  working  is  ezactljr  the  same.  In.  cool  wea- 
ther the  spirit  of  the  beer  is  retained,  and  it  is  thereby  enabled  to  work 
the  liquor  clear;  whereas  in  hot  weather,  the  spirit  quickly  evapo- 
rates, leaving  the  wort  vapid  and  flat»  unable  to  work  itself 
clear,  but  keeping  continually  on  the  frei,  till  totally  spoiled.  This  is 
the  obvious  reason  for  the  use  of  sugar,  prepared  for  colour,  because 
sugar  will  bear  the  heat  better  than  malt;  and  when  thoroughly  pre- 
pared, possesses  such  a  strong  principle  of  heat  io  itself,  as  to  bid  ddS- 
ance  to  the  hottest  temperature  of  tne  air,  and  to  render  its  turning 
sour  impossible. 

As  instances  of  the  effect  of  both :   two  casks  of  the  same  brewing 
have  been  sent  into  one  house,  the  one  prepared  with  colour,  and  charged 
dO#.,  and  the  other  without,  charged  14f. ;   on  tasting  both,  the  cask, 
prepared  with  colour  was  very  much  commended,  and  the  other  re- 
turned, as  not  drinkable. 

Clean  casks  are  an  essential  object  in  brewing  good  beer.  To  keep 
the  caa|^  sweet  and  in  order,  never  allow  them  to  reooain  open,  but 
whenever  the  beer  b  drawn  off,  bunf  them  up  tight  with  the  lees 
within  them.    In  a  good  cellar  they  will  never  spoil    Should  the  casks 

St  musty,  the  following  method  wiU  remedy  the  evil.  Soak  them  well 
'  two  or  three  days  m  cold  water,  then  nil  them  full  of  boiling  hot 
water;  now  put  in  a  lump  or  two  of  lime,  shake  it  thoroughly  till  quite 
diisolvedy  let  them  stand  about  half  an  hour,  then  wash  them  out  with 
cold  water,  and  they  will  be  clean  and  sweet. 

To  PREVENT  Bier  FROM  OaOWINO  PLAT.' 

Put  into  a  cask,  containing  eighteen  gallons,  a  pint  of  ground  malt, 
suspended  in  a  bag,  and  close  the  burg  perfectly ;  the  beer  will  be  im- 
proved during  the  whole  time  of  drawing  it  for  use. 

To  RECOVER  Brer  wiicn  sour. 

When  beer  is  become  sour,  add  some  oyster  shells,  calcined  to  white* 
nesK,  or  a  little  powdered  chalk.  Either  of  these  will  correct  the  addlty, 
and  will  make  It  brisk  and  sparkling.  It  should  be  drank  almost  im- 
ncdiately  afterwards.    Some  use  salt  of  tartar. 

To  ROTTLS  Porter. 
It  has  been  supposed  by  many  persons,  that  in  bottling  porter  there 
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DCCCXCIV. 

Ohbaf  akd  wBOLfSOHE  Tablu  Bbkk. 

To  four  poundt  of  coarse  brovn  sugar,  add  ten  oalJcBia  d 
^Itittx,  then  put  id  thrw  ounce*  of  bopm  aqd  lot  VW  wli^le 
boH  for  three-quarters  of  an  hour,  and  work  it  as  usual;  It 
should  be  Ifept  a  week  or  ten  days  before  H  't%  tuiped,  when 
it  will  improve  daily  afterwards,  within  i^  iy^od^l^e,  time  of 
qpnsuMtiai). 

AnotWc  me^iod,  aM  fo^  i^  widler  (uiapdty,  it^  tp  put  4 
pound  of  treacle  t^  ei^t  quarts  (^  bt^iog  water :  kIo  two 
uty-l^V^s,  uid  a  quarter  of  afi  ounce  of  ^Bger  in  powder. 
!^n  tlie  v\aL?  fo^  fjf^eei;)  ^linutet^  then  let  it  become  cool, 

QCCC^CT' 

GiNGBB  Bee*. 

To  every  gajlon  of  spring  wqter  add  qne  oifoce  of  slic^ 
vbJte  ginger,  one  pounil  of  comij^n  l(m{«u^r,anii  t^  ounces, 
<^lemon  juice;  mul  the  mixtuEeneuly,aohour,w)dita^off 
the  Bcum;  then  run  it  through  a  hair  sieve  intp  a  tub,  and  when 
oool  (viz.  8t  70*)  add  yeast  in  the  proportioo  of  half  a  pint  to 
ma^^ffidlons;  keep  it  in  a  template  nttiationtwo  days,  during 
which  it  may  be  stirred,  sij  or  eight  times.;  tji^.  put  it  into 
■  cask,  which  must  be  kept  ^ul],  apd,  tjie  y^mt  talked  off  ^t 
the  bung-hole  with  a  spoon.  In  a  fortnight,  add  half  a  pint 
of  fining  (iungl ass  picked  and  steeped  in  beer)  to  nine  gMl- 
kms,  nmch  wUl,  if  it  has  been.  ptopeilT  fennented,  clear  it 
by  ascent     The  auk  must  be  kept  full,  and  the  ri^g  par> 


L 
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tiflki  taken  off  at  the  biJiigJK)fe.  Wh»n  itie  (whiok  nurf 
bt  cKpeotod  io  twen^p-lburlioui^  bottle  it^ooiiD  it  wdlyond 
in  lumtaer  h  will  be  ripe  aad  fit  to  cbinh  m  a  fovtntgitk. 

DGCCXCVX. 
PrB? ABJhVIiOH'  OFT  Ve^ST. 

It  has  been  mentioned  !)*efbre,  thnt  T^astf  is  the.  bami-  Of 
ftotb  which  riaes  hi  Beer,  had  other  Mak-liquotit:  during^  a 
state  of  fermentation.  When  thrown  up  by  one  quantity 
of  ^alt  or  Vinous  liquid,  it  may  be.  pieseirved  to  be  put 
into  another^  at  a  futufe  peiiodi;  on^  wliicb  it-  will*  eiDeits  a 
similar  fermentative  aetion.  Yeast  is*  likewise  used  in  the 
making  of  Bread,  wtucb  vrithout  siicb  an  addition  wo^ld'  be 
heavy  and  unwholesome. 

It  has  a  vinous,  sour  odour;  a  bitter  taste,  arising  from 
the  hops  in  the  malt  liquoi^;  and' it  reddens  the  vegetable 
blues.  When  it  is  fikerod,  a)  mattan  ramaiiis  which  pos- 
aeeaes  pr^rtiea  ^milar  tp.veg^able'^tu^^  by,  tbis^sep^un- 
tion  the  Yeast  loses  the  pnoperty  oCe^citinA,  £ermentato9» 
but  recovers  it  again  wlien.  tne  gtuten^ia. a(d£d.  The  addU 
tion  of  Yeast,  to  any  vegietable  substance^  cantaining  saocW 
rine  matte^,  excites  fennentatioD  by.  generating^  &.  quantity 
of  CarbcuQio  Acid-Gas.  This  y^^  useful  substance  cannot 
be  alway&procuxed  conveni^tly  from.malt-li(|uor  for  bakioa 
and  brewiBg^  ihe  fottowing  methods  will  b^  found.  uMuI 
fer  its  extemporaneous- preparatiDn» 

Mix  two  quarts. of  soft  Water  with  Wheat  flour»  to  th0 
consistence  w  thiek  gruel,  boil  it  gfnthr.  for  half  ai^  bour^ 
and  lichen  almost  cola,  stir  into  it  half  a  pound  of  Sng^. 
and  four  spoonftiU '  of  gpod  Yeast.  Put  the  whole  into  a 
large  jugy  or  earthen  vef»el,  with,  a  narxDw  top,  and;  plape^  it 
betore  Uie  fire,  so  that  it  may>  by  a  moderate  heo^  fisr** 
ment,  Tho  fermenCBtion.  will  throw  up  athiiiliquorf.  which 
pour  off  and  tiiiaow  away ; ,  keep  the»  remainder  for  u$e  (m.  at 
cool  place)  in  m  bottle^  oi?  iug  tied  p^er^  Thersame^  msffb 
tity  of  ttrisy  as  of  common .  %ea»h  ^U  suffice  to  bake*  oI^  mnew 
wi A.  Four  spoonfuls  of  thiS'  Yjeast  will  make  a  fresh  quaBn 
taty;  as, befov^  aad  tb&stoo)(.nii^rbe;always  kept  up»  hys  (sum 
menti^^  tbo  neM^  with,  the  veinaunie^'of  the  fgrmer  qitantit]i» 

Another  Method: 

Taka  six  qfiaita^oTs^ft  watei^  ai^dtwo  hapd^ils^of  wh^^Xen 
maalor  batky ;,  Stic  the  latterzin  this  wat^  before, the^m^Uft 
^placed over  the  fir^  where  iti must  boil  till  two  thirds Bf^ 
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cvapormted.  When  this  deooctjon  becomes  oool,  iDOorponifte 
vith  ity  by  meana  of  a  whisky  two  drami  of  Salt  of  Tartar, 
and  one  dram  of  Cream  of  Tartar,  previously  mixed.  The 
whole  should  now  be  kept  in  a  warm  place.  Thus,  a  rerf 
strong  Yeast  for  brewing,  distilling,  and  baking,  may  ue 
obtained.  For  the  last  mentioned  purpose,  however,  it 
ought  to  be  diluted  with  pure  water,  and  passed  through  a 
sieve,  before  it  is  kneadea  with  the  dough,  in  order  to  de- 
prive it  of  its  alkaline  taste. 


In  countries  w!iere*TCtst  it  tcaree,  it  if  a  oommon 

aractke  to  twist  luizel«t«1gs  so  as  to  ioe  fuH  of  chinks,  and  then  to  steep 
them  io  sle-yeast  during  fermentatim*  The  twigs  are  then  hunc  up  to 
drftsnd  at  the  next  brewing  tiiey  are  put  into  the  wort  instead  of  yeast. 
In  Italj  the  chips  are  frequently  put  into  turbid  wine,  for  the  -purpose 
of  clearing  it,  tnis  is  effected  in  about  twenty-four  hours. 

oeccxcviii. 

PSKFARATION    OF   TkaST   CaKBS. 

Mr.  Cbbbett  has  lately  published  an  excellent  method  for 
preparing  artifidal  Yeast.  In  Long  Island,  America,  the 
people  are  in  the  haint  of  making  Veaat  Cakes^  once  a  year. 
These  are  dissolved  and  mixed  with  the  dough,  which  it 
raises  in  such  a  manner  as  to  form  it  into  most  excellent 
bread.  The  following  is  the  method  in  which  these  Cakes 
are  made : — ^rub  three  ounces  of  Hops,  so  as  to  separate 
them,  and  then  put  them  into  a  gallon  of  boiling  water, 
where  they  are  to  boil  for  half  an  hour.  Now  strain  the 
fi^upr  through  a  fine  sieve  into  an  earthen  vessel,  and  while 
it  lis  hot,  put  in  three  pounds  and  a  half  of  Rye  Flour; 
stirring  the  liquor  well,  and  quickly,  as  the  Flour  is  put  in. 
When  it  has  become  as  cool  aa  wort  for  brewing ;  add  half 
a  pnt  of  good  Yeast  On  the  following  day,  whilst  the 
mixture  is  fermenting  or  working,  sdr  well  mto  it  seven 
pounds  of  Indian-€(^n  Meal ;  this  will  render  the  whole 
mass  stiff  like  dough ;  this  dough  is  to  be  well  kneaded  and 
rolled  out  into  cakes  slx>ut  a  third  of  an  inch  in  thickness^ 
These  Cakes  are  to  be  cut  out  into  large  disks,  or  lozenges, 
or  any  other  shape,  by  an  inverted  tumbler  or  other  instru- 
ment; and  being  fdaced  on  a  sheet  of  tinned  iron,  or  on  a 
piece  of  board,  are  to  be  dried  by  the  heat  of  the  sun.  If 
.«aie  be  taken  that  they  are  frequently  turned,  and  that  they 
receive  no  wet  or  moisture,  they  will  become  as  hard  as 
ship-biscuit,  and  may  be  kept  in  a  bag  or  box,  which  is  to 
be  hunff  up,  or  kept  in  an  aury  and  perfectly  dry  situation 
When  Bread  is  to  be  made,  two  cakes  of  the  above  menti- 
oned thickness,  and  about  three  inches  io  diameter,  are  to 
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be  broken  and  put  into  hot  wmter,  where  they  are  to  remain 
all  night ;  the  vessel  standing  near  tUe  fire.  In  the  mom* 
ing  they  will  be  entirely  dissolved,  and  then,  the  mixture  is 
to  oe  employed  in  setting  the  sponge  in  the  same  way  that 
Beer  Yeast  is  used. 

Observatioiu,  |n  making  a  further  supply  for  the  next  year,  beer  or 
ale  yeast  may  be  used  as  before ;  but  this  is  not  necessary  where  a. 
cake  of  the  old  stock  remains^-^this  acting  on  the  new  mixture,  in  pr»» 
dsely  the  same  way.  If  the  dry  cakes  were  reduced  to  powder  in 
a  mortar,  the  same  results  would  take  place,  with  perhaps  more  con« 
▼enience,  and  less  loss  of  time.  Regardmg  the  employment  of  Indian- 
meal ;  it  is  used,  because  it  is  of  a  iess  adhesive  nature  than  wheaten 
flour;  but  where  Indiau«meal  cannot  easily  be  procured,  white  pea-* 
maal,  or  even  bariey-meal,  wiU  answer  the  purpose  equally  well. 
The  principal  art,  or  requisite,  in  making  yeast  cakes,  conaists  in  dry- 
ing tnem  auickfy,  and  well;  and  in  preventing  them  from  coming  in 
contact  wim  the  least  particle  of  moisture,  uutu  they  are  used. 


•  Having  described  the  processes  for  preparing  several  maU 
liquorSf  as  abovCf  it  will  now  be  proper  to  notice  ike  methods 
used  for  converting  the  juices  ofJruUs^  ijfc.^  into  those  bever* 
ages  which  are  technicaUy  known  under  the  appellaiion  cf 
**  Home  made  Wines,'"  These^  like  malt  Kquors,  are  fermented 
by  the  addition  of  yeast. 

DCCCXCIX. 
CUBBANT  Wl»E. 

Boil  four  gallons  of  spring  water,  and  stir  into  it  eight 
pounds  of  honey ;  when  thoroughly  dissolved,  take  it  ofi^the 
fire;  then  stir  it  well  about,  to  raise  the  scum,  which  take 
dean  ofi^,  and  cool  the  liquor. 

When  thus  prepared,  press  out  the  same  quantity  of  the 
juice  of  red  currants  moderately  ripe,  which  being  well 
attained,  mix  well  with  the  water  and  honey,  then  put  them 
in  a  cask,  or  large  earthen  vessel,  and  let  them  stand  upon  the 
ferment,  for  twenty-four  hours ;  then  to  every  gallon  add  two 
pounds  of  fine  sugar,  stir  them  well  to  nuse  the  scum,  and, 
when  well  settled,  take  it  off,  and  add  half  an  ounce  of  cream 
of  tartar,  with  the  whites  of  two  or  three  eggs,  to  refine  it 
When  the  wine  is  well  settled  and  clear,  draw  it  off  into  a 
small  vessel,  or  bottle  it  up,  keeinne  it  in  a  cool  place. 

Of  white  currants,  a  wine  after  the  same  manner  may  be 
made,  that  wiU  equal  in  strength  and  pleasantness  many  sorts 
of  white  wine;  but  as  for  die  black,  or  Dutch  currants,  they 
tare  seldom  used,  except  for  the  preparation  of  medicinal< 
wines. 


DCOOC. 

Another  MeAod. 

After  girtbmM  the  cmropUu  whai  tb«  weatber  13  i^j^ 
strip  them  carefully  from  the  stalks,  put  them  into  a  fMui, 
anq  bruise  them  with  a  wooden  pestle.  Let  the  mass  stand 
aboiut  twenty  hours,  af^er  which  strain  it  through  a  sieve. 
Ad4  three  pounds  of  fine  su^ar  to  every  four  quarts  of  the 
liquor,  and  flhaking  or  stimng  it  weU,  fill  the  vessel^  and 
put  about  a  quart  of  brandy  tq  every  six  or  seven  gallons. 
Aa  aoon  as  it  ia  fine,  which  ^U  bci  m  four  or  fiva  weeks, 
bottle  it  eC  If  i|  should  not  prove  quite  cleari  draw  it  off 
into  another  vessel,  and  let  it  stsiid  about  Iso  days^  and  than 
bottle  it  off. 

nccccr. 

Gooseberry  Wikb. 

Whi^n  the  weather  \s  dry,  ^ther  Grooseberries  about  the 
tifne  they  are  h^If  ripe ;  pick  them  qlean,  put  the  quanti^ 
of  a  peck  intp  a  copveniei^t  vessel,,  and  bruise  them  with  a 
piece  of  wood,  taking  as  much  care  as  possible  to  keep  the 
qeed^  whole.  Now  faavinfi^  put  the  pulp  into  a  canvass  hag^ 
press  out  all  the  juice ;  ana  to  every  gallon  of  the  Gooseberries 
add  about  three  pounds  of  fine  L^f-sugar,  mix  thtf  whole 
together  by  stirring  it  with  a  ^tiek,  and  as  soon  as  the  Sugar 
is  quite  dissolved,  pour  it  into  a  convenient  cask,  which  will 
hold  it  exactly.  If  the  quantity  be  about  «ight  or  nine  gallons, 
let  it  stand  a  fortnight ;  if  twenty  gallons,  forty  dajs,  and  so 
on^  in  proportion  ;  taking  cave  die  place  you  set  it  ui  be  O0OK 
After  standing  the  proper  time,  draw  it  off  frem  the  tees,  and- 
put  it  into  another  clean  vessel  of  equal  siae,  or  into  the  saeae, 
after  pouring  the  lees  out^  and  making  i%  d-ean ;  let  a  cask 
of  ten  or  twelve  gaUons  stand  for  about  three  HKinth^  aadf 
twenty  gaUons  for  five  i^onths,  after  which  it  wiD  be  fii  fW 
bottlipg  off. 

nccccxi. 

Take  Gooael^^iriaa  hefore  they-  a«e  ripe,  <!?u  A*  tham  iRtb. 
a  maBefe  in  a  wooden  bo^  anid  tQ  everj^  gf^Uoei  of  Iruii  pi|t 
a  gaUm  of  water ;  let:  it  sta^d  tiwor daysi  (tirriag  it  vnU; 
aquecxe  the  mixtiue  well  with  the  Imnda  th«ou^  a  hap* 
sieve;  tiien  measure  th^]^UQr^afl^ to  evievygaUoi^piHtWaa 
poundaaod  a  half  of  I«0A&«iij^;-  mi«i|rwe]l  i)Athe  tub^ 
and  kt  it  stand  OM^diaY':  piftt  a  bc^^  of  the  beat  Qmidy 
into  the  cask ;  which  leave  open  five  or  six  weeks,  takio^ 


off  the  icuin  as  it  tises ;  thw  Jonffc  it  up,  and  let  it  ttaoM. 
one  year  in  the  harrel  b«i<KB  it  is  bottl«a. 


Dcccciir. 

ElpSB   WlWE. 

When  the  EUnbeniea  are  npe,  pick  them,  and  {Hit  them 
into  a  itose  jar ;  whioh  let  in  bciUing  watcTi  or  rather  in  ^a 
oven,  till  the  jar  is  at  warm  as  tthe  hand  Dan  veil  bear  to 
touch  it.  Noir  strain  the  berries  through  a  sieve  or  coarse 
cloth,  squeezing  them  hard,  and  pour  the  liquor  into  a  ket- 
tle. Put  it  on  the  fire,  let  it  bed],  and  put  in  as  many  pounds 
ojf  ypbfn  SwgW  «  thw  «^  <lW«rta  of  JF"**  *°<*  '^^  '' 
oAw ;  ttwH  Iflt  i*  fPHK.  yow  't  9^  inta  «  Yes»el,  «nd  cot« 
if  olpwt  This  iiiice,  fhowl^  be  pwred  into  «  veil,  seasoned 
qirii,  W  njiwd  iftth,  HQnpJ^l^^^^,  (that  is.  Honey  boiled 
Vth  W»«r,>  in  th«  grWfvtiQq  qf  tb^^ee  gallons  of  the 
l«n«^  to  a.  Mfi^ei  qf  ^  ^i^jpr-  Not  ferraeat  the  com-! 
pound  with  Y«a«t ;  u^  ^tarw^rda  cl^r^  it  by  flour,  wbit^ 
of  egga,  ^d  a  stwH.  lx>rtio)i  of  Salt-petre.  Now,  draw  it 
fWm  the  sftflin^  ^nJ  k<'«p  it  t^}  Spring ,  then  to  every 
hvrd  add  fife  pouni^  of  i^  qwi)  f ov^s,  and  as  ipych  Lo^ 
Sugar*  and  let  it  B(an^  fAveD,df^^;  ^t  the  end  «f  which 
tiran  it  will  be  very  rich,  apd  h^ve  a,  gopd  flayour. 

Many  people  mix  it  with  their  Rai^  Wine,  by  puttji^' 
half  a  i»nt  en  the  Elder  Syr-up.  to  every  gallon  of  Wine ;  if 
gires  the  Kaiun  Wine  an  exc^isitely  fine  flavour. 


£i.»Ka  FijOwER  Wink, 
T«t  liji  giUapsi  vf  spting  watas  pu      '  Is  of  Sun 

BwsiBS  cut  svaU,  and  q  daeeu,  pound!  gar ;  boil 

the  whol*  t»g«ljbei<  for  about  ^n.  hpiuf  V  When  the 

liquor  is.  ei»l^  put  half  a,  peck  of  ippe  rain,  with 

%lM>ut  ft  gill  ^'L«incxi  iuioe,  and  htd:  ity  of  ^e. 

yeast  Coyer  it  up,  bq^  after  ataiodiD^,  — .,-  .^jj,  strain  it 
o£  l^oq  poue  it  into  a  caak  that  v  (^te  clean,  and  that 
^11  hold  it  vjth  eaoa.  When  thia  is  done,  put  a  quart  of 
iUienidt  to  eveiy  gallon  (^  Wine,  let  the  bung  be  lightly 
put  in  for  twelvo  w  fpurtew  dfty*  •  tlwn.  stop  it  down  fast, 
and  piit  it  in  a  wpl  dry  pUf^  ur  ipu^r  or  five  months,  till  it 
ift  quite  «ettledr  and  fine ;  th«n  bottle  it  oS. 
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DCCCCV. 
MORBLLA  WlKS. 

Cleanse  iTom  the  stalks,  sixty  pounds  of  Moidla  Cber- 
rieSy  and  bruise  diem  so  that  the  stones  shall  be  broken. 
Now  press  out  the  juice  and  mix  it  with  6  gallons  of  Sheny 
Wine,  and  4  gallons  of  warm  water.  Havmg  grossly  pow- 
dered separate  ounces  of  Nutmeg,  Cinnamon  and  Mace, 
hang  them  separately,  in  small  bags,  in  the  Cask  containing 
the  mixture.  Bung  it  down :  in  a  few  weeks  it  will  become  a 
deliciously  flavoured  Wine. 

DCCCCVI. 

CuxaaY  Wine. 

Take  Chcriies,  nearly  ripe^  of  any  red  sort,  dear  them  q€ 
the  stalks  and  stones,  then  put  them  into  a  daxed  ear- 
then vessel,  and  squeeze  them  to  a  pulp.  Let  them  remain 
in  this  state  for  twelve  hours  to  ferment;  then  put  them 
into  a  linen  cloth,  not  too  fine,  and  press  out  the  juice  with 
a  pressing-board,  or  any  other  convenient  instrument. 
Now  let  the  liquor  stand  till  the  scum  rises,  and  with  a  ladle 
or  skimmer  take  it  clean  off;  then  pour  the  clearer  part,  by 
inclination,  into  a  cask,  where,  to  each  gallon  put  a  pound  6t 
the  best  Loaf-Sugar,  and  let  it  ferment  for  seven  or  eight 
days.  Draw  it  oiF,  when  clear,  into  lesser  casks,  or  bottles ; 
keep  it  cool,  as  other  wines,  and  in  ten  or  twelve  days  it  will 
be  ripe. 

dccccvii. 

Peach  and  Apbicot  Winb. 

Take  Peaches,  Nectarines,  &c.  when  they  are  full  of  juice, 
pare  them,  and  take  the  stones  out ;  then  slice  them  thin,  and 
pour  over  them  from  a  gallon  to  two  gallons  of  water,  and  a 
quart  of  white  Wine.  Place  the  whole  on  a  fire  to  simmer 
gently  for  a  considerable  time,  till  the  sliced  Fruit  becomes 
soft ;  now  pour  off  the  liquid  part  into  another  vessel  con- 
taining more  Peaches  tiiat  have  been  sliced  but  not  heated ;  let 
them  stand'  for  twelve  hours,  then  pour  out  the  liquid  part, 
and  press  what  remains  through  a  fine  hair  bag.  Let  the 
whole  be  now  put  into  a  cask  to  ferment ;  then  add  of  Loaf- 
Sugar,  a  pound  and  a  half  to  each  gallon.  Boil  well,  an 
ounce  of  beaten  Cloves  m  a  quart  of  white  Wine,  and  add 
it,  this  will  give  the  Wine  a  delicious  flavoiur. 

Wine  of  Apricots  may  be  made  by  only  bruising  them 
and  pouring^  the  hot  liquor  on  them.  This  Wine  docs  not 
require  so  much  sweetening.     To  give  it  a  curious  flavour^ 
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boil  an  ounce  of  Maoe,  and  half  an  ounce  of  Nutmegs,  in 
a  quart  of  white  Wine ;  and  when  the  Wine  is  fermenting 
pour  the  liquid  in  hot.  In  about  20  day(|»  or  a  month,  these 
Wines  will  be  fit  for  bottling. 

Dccccviir. 

Excellent  Compound  Wine. 

An  excellent  family  Wine  may  be  made  of  equal  parts  of 
red,  white,  and  black  Currants,  ripe  Cherries,  and  Rasp- 
berries, well  bruised,  and  mixed  with  soft  water,  in  the_pro- 
portion  of  four  pounds  of  fruit  to  one  gallon  of  water.  Wnen 
strained  and  pressed,  three  pounds  of  moist  Sugar  are  to  be 
added  to  each  gallon  of  liquid.  After  standing  open  for  three 
days,  during  which  it  is  to  be  stirred  frequently,  it  is  to  be 
put  into  a  barrel,  and  left  for  a  fortnight  to  work,  when  a 
mnth  part  of  brandy  is  to  be  added,  and  the  whole  bunged 
down.     In  a  few  months  it  will  be  a  most  excellent  Wine. 

BCCCCIX. 
QVIKCK  WIVE. 

Gather  the  Quinces  when  pretty  ripe,  in  a  dry  day,  rub 
ofF  the  down  with  a  linen  cloth,  then  lay  them  in  nay  or 
ftraw  for  ten  days,  to  perspire.  Now  cut  them  in  quar- 
ters, take  out  the  cores,  and  bruise  them  well  in  a  masning 
tub  with  a  wooden  pestle.  Squeeze  out  the  liquid  part,  by 
pressing  them  in  a  nair  bag,  by  degrees,  in  a  Cider  press ; 
strain  uiis  liquor  through  a  fine  sieye,  dian  warm  it  gently 
over  a  fire,  and  skim  it,  but  do  not  suffer  it  to  boiL  Now 
sprinkle  into  it  some  loaf-sugar  reduced  to  powder ;  then,  in 
XL  gallon  of  water  and  a  quart  of  white  Wine,  boil  a  dozen 
or  fourteen  large  Quinces  thinly  sliced ;  add  two  pounds  of 
fine  Sugar,  andthen  strain  off  the  liquid  part,  and  mingle 
it  widi  uie  natural  juice  of  the  Quinces ;  put  this  into  a  cask, 
(oot  to  fill  it)  and  mix  them  well  together ;  then  let  it  stand 
to  settle :  put  in  two  or  three  whites  of  £^s,  then  draw  it 
off.  If  it  be  not  sweet  enough,  add  more  Sugar,  and  a 
quart  of  the  best  Malmsey.     To  make  it  still  better,  boil  a 

Zuarter  of  a  pound  of  stoned  Raisins,  and  half  an  ounce^of 
!innamon  Bark,  in  a  quart  of  the  liquor,  to  the  consump- 
tion of  a  third  part,  and  straining  it,  put  it  into  the  cask 
when  the  wine  is  fermenting. 

DCCCCX. 

Birch  Wine. 

The  season  for  obtaining  the  liquor  from  Birch  Trees, 
is  in  the  latter  end  of  February  or  the  beginning  of  March^ 
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befoTt^  the  leates  dldot  oat,  And  lui  th«  te|>  begins  to  rise.  If 
the  time  id  delayed,  the  juice  Will  git)#  too  thick  to  h6  AtBUta 
out.  It  ghoald  be  Hft  thin  ttid  clear  tA  ptiteible.  The  Me- 
thod of  procuiing  the  juice,  is  by  bbHng  holes  in  the  irdi^k 
of  the  tree,  and  fixing  faoets  of  £]der ;  but  care  should  be 
taken  not  to  tap  it  in  too  many  places  at  once,  for  fear  of 
injuring  the  tree.  If  the  tree  is  (arge,  it  may  be  bored  in 
five  or  six  places  at  ohce^  and  bottles  are  to  be  pfacecl  iinder 
the  apertures  for  the  sap  to  flow  into.      When  four,  at  five 

fallons  have  been  extracted  from  different  trees^  cork  the 
ottles  very  close,  and  wax  them  till  the  Wine  is  to  be  made, 
whidi  should  be  as  soon  as  possible  after  the  sap  has  been 
obUuned.  Boil  the  sap,  and  put  four  pounds  ot  loaf-sugar 
to  every  gallon^  also  the  peel  of  a  Lemon  cut  tnin ;  then 
{khI  it  again  for  neitflv  an  hour^  skimming  k  all  the  time. 
Now  pour  it  into  a  tuo,  and  as  soon  as  it  is  alraoA  coldl, 
work  It  with  a  toast  spread  with  yeast,  and  let  it  stand  five 
or  six  days,  stirring  it  twide  or  dnree  times  each  day.  Into 
m  cask  that  will  contain  it,  put  a  lifted  brimstone  match, 
itop  it  up  till  the  match  is  burnt  out,  and  then  pour  the 
Wine  into  it,  puttmg  th^  budg  lightly  in,  till  it  has  done 
working*  fiung  it  very  close  lor  uxHit  3  months^  mA  thn 
bottle  k.  tt  wul  i>a  good  in  a  wedc  after  it  is  put  into  the 
boUk& 

To  si«  g^Ibnft  of  water  but  fifteen  pCftxa&i  of  sofl  dtigar ; 
t^fbre  it  boils,  Add  th^  whites  of  iaX  Eggs  trdi  bteten,  and 
take  ofiT  the  seum  as  it  rifiies ;  bcil  it  hS\(  an  hout :  whdn 
cool,  add  the  juice  Of  fif^^  Oranges,  andt  ttro-thifdsr  of  the 
peek  cut  very  thin :  and  immerse  &  toast  cov^k^  liHth  t€i&£(t 
in  a  month  after  it  nds  been  in  the  cask,  add  a  pint  of'  BraA- 
dvi  and  two  quarts  of  Rhenish  Wine :  it  will  ^  fit  to  bottle  lA 
inree  or  four  months,  but  it  should  remain  in  fck)tll^  fb^  t#dlve 
inonths  befbre  it  is  drank. 

iMfctOtri. 

6XNG£E  WtitlL 

To  seven  gallons  of  water  put  nineteeD  founds  of  cla/ed 
Sugar,  and  boil  it  for  half  an  hour,  taking  off  the  scum  as  it 
rises ;  then  take  a  small  quantity  of  the  liquor,  and  add  to 
it  nine  ounces  of  the  best  GinjB^  bniised.  Now  put  it  all 
togitheri  and  when  notvly  cold,  chop  ninc^  pwwh  «f  tai- 
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..^ ,  irerjr  flmall,  and  put  tfaete  into  H  nitte  nQon  task  (beer 

■jiimmj  widi  one  oUncto  of  Isngliis.  Sine  four  Lemons 
ibId  the  cMky  takiiu^  out  all  the  flm%  ttid  pour  the  liquor 
orer  the^^  with  haff  a  pint  of  fireth  y^aat  Leave  it  ub«> 
•tomped  fiar  thfea  weeka;  in  about  duee  months  it  will  be  fit 
ftr  bottling. 

Oksermtiofu,  There  will  b<  one  gallon  of  the  sugar  and  water  more, 
than  the  ctA  wfft  hdd  hi  firitt  this  mtMt  be  kept  to  ffil  up,  as  the  H- 
M#  wmiti  off  I  at  it  fei  at^eiiarr  Ulat  thtt  saslt  should  be  kept  Mh 
ml  it  lun  dnaq  workilg.  'nieraitiii«eh0iiI4be  twe-lbnnds  BfakgBi  ani 
oae-thbrd  Muscadell.  Spruig  and  AotmnQ  art  tlta  Iiest  seasnna  bt 
makiDgtbis  wine. 

ncoooxiEiv. 

PAiwiap  Wiv£« 

To  It  pounds  of  Pannipa  cut  m  sMoss^  add  4  gall<Mii  of 
wtatar»  boil  then  tiU  they  become  quite  soft,  Squeeee  A^ 
liquor  well  out  of  them,  rua  it  through  a  mve,  atid  add  lo^ 
every  gallon  Uiree  pounds  of  Loaf^Sugar.  Bml  the  whole 
tivee  quarters  of  an  hour^  and  when  it  ia  nearly  edkl^  adki  • 
little  yeast  Let  it  stand  fm:  ten  days  in  a  tub,  stirring  iit 
every  day  finom  the  bottom^  then  put  it  into  a  cask  for 
twelve  months :  as  it  works  over  fiU  it  up  every  day. 

ncccctxv. 

Imitation  or  Ctpaos  Wine. 

To  10  ipJkms  of  wateiv  pol  lO  quarts  of  ths  kiire  of  white 
EkhibmiiL'it  pressed  gently  from  the  Berries  Of  <he  hand, 
and  passed  through  a  neve,  without  bruising  the  seeds: 
add  to  every  gallon  of  liquor  thvee  pounds  of  Lisbon  Sugar, 
and  to  the  whole  quantity  two  ounoea  of  Ginger  sliced, 
and  ap  ounee  of  Cloves.  Boil  this  nearly  a»  hour,  taking 
eJTthe  scum  as  it  rises,  and  pour  the  whole,  to  cool^  in  an 
cmcn  tiU.b,  and  work  it  with  ale  yeast,  sptead  upon  a  toast 
dr  breads  for  three  days.  Then  turn  it.  into  a  vessel  that 
will  just  hold  it^  ad^g  about  a  pound  and  a,  half  of  bruised 
rai^BS  1^  He  in  the  liquor  tUt  drawn  oS^  which  should  not 
be  titt  the  Wine  is  fine. 

O^mmiUm^  This  wtliS  is  »  tfaidkMtar  the  fiti*  riSh  wkie  htoofifht 
irom  the  iahmd.  of  Cjffmi%  in.  coloas^  laale^  and  flavoar,  thai  is  has 
deceived  the  best  judges. 

MltS0. 

*tcrliilirteeii  gidlbns  of  vattn-,  put  tUrty  pounds  of  Honeys 
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boil  and  skim  it  well ;  then  add  of  Rosemary,  Thyme,  Bay 
leaves,  and  Sweetbriar,  about  a  handful  altogether.  Bool  tlie 
whole  for  an  hour ;  then  put  it  into  a  tub,  with  two  or  three 
handfuls  of  ground  Malt ;  stir  it  till  about  blood  warm ;  then 
strain  it  through  a  doth,  and  put  it  into  the  tub  again.  Now 
cut  a  toast,  and  spread  it  over  with  eood  ale  yeast,  and  put 
it  into  the  tub.  When  the  liquor  nas  properly  fermented; 
put  it  into  a  cask ;  then  take  of  Cloves,  Maoe,  and  Nut- 
meg, each  an  ounce  and  a  half;  of  G'mger  sliced,  an  ounoe^ 
bruise  the  Spices  and  tie  them  up  in  a  cloth,  and  hang  it  in 
the  vessel ;  which  stop  up  close  for  use. 

DCCCCXTI. 

Ck>wsLiF  Wine. 

Boil  five  pounds  of  Loaf  Suear  with  four  gallons  of  water, 
Maimer  them  over  a  fire  for  huf  an  hour,  and  when  taken 
<iff,  and  cold,  put  in  half  a  peck  of  Cowslip  flowers,  dean 
picked  and  gently  bruised.  Now  add  two  spoonfuls  of  ale 
jeast,  and  a  pound  of  Syrup  of  Lemons,  with  a  Lemon  peel 
or  two.  Pour  the  whole  into  a  well  seasoned  cask  or  vessel, 
let  them  stand  close  stopped  for  three  days,  that  they  may 
ferment  well ;  then  put  in  some  juice  of  Cowslips,  ana  give 
it  a  convenient  space  to  work.  When  it  has  stood  a  months 
draw  it  off  into  bottles,  putting  a  little  lump  of  Sugar  into 
each,  by  which  means  it  may  be  kept  wdl  for  the  space  of  a 
year.  In  like  manner.  Wines  may  oe  made  of  other  flowers 
which  possess  a  pleaaant  taste  and  odour,  as  Oxliips,  Jessa- 
mine,  &c. 

DCCCCXTII. 

GtLLiFLowxB  Wine. 

To  three  gallons  of  water  put  six  pounds  of  the  best  raw 
Sugar;  boil  Uie  Sugar  and  water  together  for  the  space  of  half 
an  hour,  keep  skimming  it  as  the  scum  rises.  Now  let  it 
stand  to  cool>  beat  up  three  ounces  of  Syrup  of  Betony  with 
a  large  spoonful  of  ale  yeast,  put  it  mto  the  liquor,  and 
having  a  peck  of  Gilliflowers,  cut  from  the  stalks,  put  them 
in^  to  infuse  and  work  together  for  three  days,  the  whole  bemg 
ooveored  with  a  doth ;  strain  it,  and  put  it  into  a  caak,  let 
it  settle  for  three  or  four  week^  and  then  bottle  it 

DCCCCXVIII. 
MULBEKRY    WiNB. 

On  a  dry  day,  gather  Mulberries,  when  thev  are  jnst 
changed  from  redness  to  a  shining  black,  spread  tnem  thmly 
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OD  a  fine  doth,  or  on  a  floor  or  table,  for  twenty-four  hours ; 
and  then  press  them.  Now  boil  a  gallon  of  water  with  each 
gallon  of  juice ;  putting  to  every  pilon  of  water,  an  ounce 
of  Cinnamon  Bark,  and  six  ounces  of  Sugar-candy  finely 
powdered.  Skim  and  strain  the  water  when  it  b  taken  off 
and  settled,  and  put  to  it  the  Mulberry  juice.  Now  add  to 
erery  gallon  of  the  mixture,  a  pint  of  White  or  Rhenish 
Wine.  Let  the  whole  stand  in  a  cask  to  ferment,  for  five  or 
six  days.  When  settled^  draw  it  off  into  bottles,  and  keep 
*it  cool. 

nccccxixt 

Raspberry  Wins. 

Gather  the  Raspberries  when  ripe,  husk  them,  and  bruise 
them ;  then  strain  them  through  a  bag  into  jars  or  other 
vessels.  Boil  the  juice,  and  to  every  gallon  put  a  pound 
and  a  half  of  Lump-sugar.  Now  add  whites  of  Eggs,  and 
let  the  whole  boil  for  fifteen  minutes ;  skimming  it,  as  the 
froth  rises.  When  cool  and  settled,  decant  the  liquor  into 
a  cask,  adding  yeast  to  make  it  ferment  When  this  has 
taken  place,  add  a  pint  of  white  Wine,  or  half  a  pint  of 
proof  spirit  to  each  gallon  contained  in  the  cask,  ana  hang 
a  bag  in  it  containing  an  ounce  of  bruised  Mace.  In  three 
months,  if  kept  in  a  cool  place,  it  will  be  a  very  excellent 
and  delicious  Wine. 

DCCCCXX. 

French  Method. 
Steep  two  nQons  of  Raspberries  in  a  gallon  of  Sack  for 
twenty-four  hours,  then  strain  them,  and  put  to  the  liquor 
three  quarters  of  a  pound  of  Sun  Raisins,  well  stoned.  Let 
them  continue  for  four  or  five  days,  sometimes  stirring  them 
well ;  then  pour  the  liquid  off  gently,  and  bottle  it  up.  If 
not  sweet  enough,  add  some  Sugar,  about  half  a  pound  to 
a  gallon  will  be  sufficient ;  keep  it  in  a  cool  place. 

dccccxxi. 

Damson  Wine,  &c 

Take  a  considerable  quantity  of  Damsons  and  common 
Plumbs  inclining  to  ripeness ;  slit  them  in  halves,  so  that 
the  stones  may  be  taken  out,  then  mash  them  gently,  and 
add  a  little  water  and  honey.  Add  to  every  gsulon  of  the 
pulp  a  gallon  of  spring  water,  with  a  few  bay  leaves  and  cloves; 
txHi  the  mixture,  and  add  as  much  Sugar  as  will  well  sweeten 
it,  skim  off  the  froth,  and  let  it  cool.  Now  press  the  fruit, 
squeezing  out  the  liquid  part ;  strain  all  tlirough  a  fine  strainer, 

N    N 
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and  put  the  water  and  juice  together  in  a  cask.  Having  allow 
ed  the  wfa(de  to  stand  and  ferment  for  three  or  four  days,  fine 
it  with  white  Sugar,  Hour,  and  whites  of  E^s ;  draw  it  off 
into  bottles,  then  cork  it  well,  in  twelve  days  it  will  be  ripe» 
and  will  taste  like  weak  Port,  having  a  flavour  of  Canary. 

bccccxxii. 
Am^eicak  WtyE. 

The  following  was  communicated  to  the  public  by  Joseph 
Cooper,  Esq.  of  New  Jersey. 

^^  I  put  a  quantity  of  the  comb,  from  which  Honey  had 
been  druned,  into  a  tub,  and  added  a  barrel  of  Cyder,  imme- 
diately from  the  press ;  this  mixture  was  well  stirred,  and  left 
for  one  night.  It  was  then  strained  befpre  fermentation  took 
place;  and  Honey  was  added,  until  the  spedfic  gravity  of  the 
uquor  was  suffiaent  to  bear  an  e^.  It  was  then  put  into  a 
baiTel;  and  after  the  fermentation  commenced,  the  cask  was 
filled  every  day,  for  three  or  four  days,  that  the  froth  might 
work  out  of  the  bung-hple.  When  the  fermentation  mode^ 
rated,  1  put  the  bung  in  loosely,  lest^  stopping  it  tight  miffht 
cause  the  cask  to  burst  At  the  end  or  five  or  six  weeks, 
the  Uquor  was  drawn  off  into  a  tub ;  and  the  i^ites  of  dgfat 
egg0,  well  beaten  up,  with  a  pint  of  dean  sand,  were  put 
into  it :  I  then  added  a  gallon  ci  Cyder  Sprit ;  and  after 
mixing  the  whole  together,  I  returned  it  into  the  cask,  which 
was  well  cleaned,  bunged  tight^  and  placed  in  a  proper  atu- 
ation  for  racking  off,  when  fine.  In  the  month  of  April  fol- 
lowing^ I  drew  It  off  into  kegs,  for  use ;  and  found  it  equal 
to  ahnost  any  fordgn  Wine :  in  the  opinion  of  many  judges, 
it  was  superior. 

Observaiiom,  Tbifl  success  has  induced  me  to  repeat  the  ezperimeqt 
for  three  years ;  and  I  am  persuaded*  that,  by  using  dean  honev  instead 
of  the  comb,  as  above  described,  such  an  improTsnicpt  might  be  made, 
as  would  enable  the  citizens  of  the  United  States  to  supply  tliiiasflilrni 
with  a  tTvljftderal  and  wholesome  wine,  which  would  not  cost  a 
quarter  of  a  ooUar  per  gaUon,  were  all  the  ingredients  procured  at  the 
market  price.  It  would  ba?^  this  peculiar  advantage,  that  it.contuos 
no  foreign  mixture,  but  is  made  from  ingredients  proouced  on  our  own 
fkrms."  ^ 

DCCCCXXIII.      . 

Koumiss;  a  Winb  prepared  bt  the  TAftTA&s. 

Take  of  fresh  Mare's  Milk  any  quantity ;  add  to  it  a 
sixth  part  of  Water,  and  pour  the  mixture  into  a  wooden 
vessel.  Use  as  a  ferment  an  eighth-part  of  sour  Cow^p 
Milk ;  but  at  any  future  preparation,  a  small  portion  of  old 


KouBuss  wiU  aBfwer  better.  Gov«r  the  yesB^l  ^ndi  a  tbiok 
cbthy  and  set  it  in  a  place  of  moderate  warmth ;  leaving  it 
at  rest  for  twenty-four  houn^  at  the  end  of  which  time  the 
Milk  will  have  become  sour,  and  a  thick  substance  will  be. 
ffathered  on  its  !top.  Now  with  ^  chum  Aaff,  beat  il 
till  die  thick  substsnoe  abonreanentioned  be  Uended  inti** 
mately  with  the  aubjaocnt  fluid.  In  this  situation  leave  it 
at  rest  for  twenty-four  hours  more ;  after  which,  pour  it 
into  a  higher  and  natfover  vessel^  Ksambling  m  chum, 
where  the  agitation  oiuat  be  repeated  as  before,  till  the 
liquor  appear  to  be  perfectly  homogeneeiu8»  In  this  state  it 
is  callea  Koumiss ;  of  which  the  taste  ought  to  be  a  pleas- 
ant mixture  of  sweet  and  sour.  Agitation  must  be  employed 
every  time  before  it  is  used.  This  Wine  u  cooling  and  an- 
tiseptic. Sometimes  aromatic  herbs,  as  Angelica,  is  infused 
in  the  liquor  during  fermentation. 

nccccxxi'V. 
R41SIK  Wins. 

Fat  two  hundred  wofl^  of  Babins,  with  the  stalks,  mU> 
a  hpgshead,.  and  fill  it  aSnost  with,  spring  Water ;  let  them 
ateepi  be  about  twelve;  daja^  fcequentljr  stirring,  and.  after 
DOtfcing  off  the  uii^.  dr^  the  Raisina  and  maeh  thenik 
The  whole  shoula  ihm  he  put  tpeetber  iataa  very  clean  ves^ 
eel  that  will  exactly  contain  it  U  wiU  bias  for  some  time, 
during  which  it  should  not  be  stirred ;  but,  when  the  noise 
ee»aco,,  it  must  be  slopped'  dose,  and  stand  for  about  six  or 
•even  months;,  and  thei;,,  if  it  prqves  fine  and  ckar,  rack  it 
cff  intoanothec  vesseL of  the  saine  si^e.  Stop  it  up«  and.let 
itvemamfbr  twelve  or  fburteeo  weeks  lengar;  then  bettle 
it  off.  If  it  should  not'  prove  dear^  flne  it  down  with 
three  ounces  of  Isindaas,  and  a  Quarter  of  a  pound  of 
Sugar  candy,  dissolv^  in  some  of  tne  Win^ 

nccGCxxv. 

Raisin  Wins' b^ual  TaSRSBarv 

I;^t  the  Baisina  be  well  washed  and  picked  from  the 
sitalhi ;  to-.ewer^  pound  dius  prepared^  and  chopped,  add  one 
quaxt  at  Water,  which  has  peen  boiLed  and  has  stood  till  it 
is  cold.  Let  the  whole  stand  in  the  vessel  for  a  month, 
being  frequently  stirred.  Now  let  the  Raisins  be  taken 
from  the  cask  and  let  the  liquor  be  doaely  slopped  in  the 
vessel     Inthecourseof  a  month  let  it  be  racked  into  another 
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yessel,  lemving  all  the  sediment  behind,  which  must  be  us* 
peated  ^  it  becomes  fine,  when  add  to  every  ten  gallons, 
six  pounds  of  fine  Sugar,  and  one  dozen  of  Seville  Oranges, 
the  rinds  beine  pared  very  thin,  and  infused  in  two  quarts 
of  Brandy,  which  should  be  added  to  the  liquor  at  its  last 
racking.  Let  the  whole  stand  three  months  in  the  cask, 
when  it  will  be  fit  for  bottling ;  it  should  remain  in  the  bot- 
tle for  a  twelvemonth. 

To  give  it  the  flavoiu  of  Madeira,  when  it  is  in  the 
cask  put  in  a  couple  of  green  Citrons,  and  let  them  rem  tin 
till  the  Wine  is  bottled. 

dccccxxvi. 

Gbafb  Wins. 

To  every  gallon  of  ripe  Grapes  put  a  gallon  of  soit  Water, 
bruise  the  Grapes,  let  them  stand  a  week  without  stirring, 
and  draw  the  liquor  ofi^  fine ;  to  every  gallon  of  Wine  put 
three  pounds  of  Jump  Su^ar ;  put  the  whole  into  a  vessel, 
but  do  not  stop  it  till  it  has  done  hissing,  then  stop  it 
close,  and  in  six  months  it  will  be  fit  fi>r  botuing. 

A  better  Wine,  though  smaller  in  quantity,  will  be  made 
by  leavi^ff  out  the  Water,  diminishing  the  quantity  of 
Sugar,  yfater  is  necessary,  only,  where  the  juice  is  so  scanty, 
or  so  thick,  as  in  Cowslip,  Baun,  or  black  Currant  Wine, 
that  it  could  not  be  used  without  it. 

Ob^ervaiioru.  It  will  be  here  necessary  for  the  reader's  information,  to 
examine  the  peculiar  qualities  on  which  the  excellency  of  several  foreign 
wines  depends.  Spain  and  Portugal  being  those  countries  of  Europe 
where  vines  are  cultivated  in  the  greatest  perfection,  and  where  toe 
most  careful  attenUon  is  paid  to  the  manu&cture  of  the  several  sorts 
of  wine,  we  shall  in  this  place  take  a  summary  view  of  each. 

Spanish  and  Portuguese  Winks. 

The  wines  of  Spain  are  of  two  descriptions,  namely,  white  and  red, 
and  are,  for  the  most  part,  excellent.  The  greatest  quantities  are  made 
In  the  southern  parts  of  the  kingdom,  and  the  sale  is  very  extensive, 
especiaUy  among  the  English  and  Dutch.  The  wines  of  the  Canaries, 
although  not  actually  Spanish,  are  to  be  met  with  in  most  of  the  ports 
of  Spam,  and  are  usually  classed  with  tlie  wines  of  that  country. 
Although  the  whole  of  the  Canaries  produce  excellent  wines,  the  prefer- 
ence is  ffiven  to  those  of  Parma  and  TenerifTe.  When  the  vintage 
proves  tavourable,  Tenerilfe  annually  makes  up  about  30,000  pipes  of 
Vidonia,  or  as  it  is  sometimes  denominated  Bastard  Madeira,  from  the 
similarity  of  its  flavour  and  appearance  to  the  dry  wine  of  the  last 
mentioned  island.  TenerifTe  also  produces  a  sweet  wine,  which  is 
nearly  similar  to  Malmsey  Madeira. 

The  wine  of  Chacoli  in  Biscay  is  not  of  a  first  rate  quality.     In  order 
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to  produce  this  wine  the  Biacayans  ingraft  five  or  six  different  vines 
upon  the  same  stallc.  Most  parts  of  Bncaj  abound  in  these  vines, 
whidi  border  the  hich  roads,  generally  ^wing  to  the  height  of  about 
three  or  four  feet  The  wine  in  Biscay  is  sold  at  a  certain  price,  as  re- 
gulated by  the  police,  and  until  the  whole  produce  of  the  vintage  u 
disposed  of,  no  foreign  wine  is  permitted  to  oe  brought  into  the  pro- 
vince ;  hence  it  happens  that  the  sole  study  of  the  proprietors  of  vine- 
yards is  to  collect  a  large  ouantity  of  wine,  without  attending  to  quality 
or  flavour,  and  consequently,  ehacoU  has  become  proverbially  despicable 
in  Spain.  Indeed^  the  grapes  are  not  allowed  to  arrive  at  a  state  of 
maturity,  but  are  gathered  and  squeezed,  while  sour  and  nearly  devoid 
of  substance :  but,  if  the  Juice  were  allowed  to  collect  and  melbrate 
in  the  grape,  if  the  green  fruit  were  not  mingled  with  the  ripe,  if  the 
wines  were  made  with  the  same  care  as  those  of  other  provhices,  this 
wine  would  prove  equal  in  every  respect  (except  that  of  seniority^  to 
the  French  champaign,  which,  of  its  kind,  stands  at  present  unrivalled. 

The  wine  of  Guidas  in  Castile  is  made  from  cherries,  and  is  a  species 
of  ratafia.  Foucal  wine,  which  takes  its  name  from  a  village  near  Madrid, 
is  of  a  good  quality,  but  is  only  reckoned  ordinary. 

The  wines  of  val  de  Penas,  Ciudad  Real,  Ribadavia,  and  Rioxa, 
and  those  called  La  Mancha  are  very  good,  and  except  in  regard  to  dif- 
ferent degrees  of  colour,  are  similar  in  every  respect. 

The  bert  wines  of  Arragon  are  those  denominated  Gamachas,  from 
the  species  of  gra|)e  which  produces  them  :  the  best  of  all  is  a  red  wine 
namra  Hospitu ;  it  is  excellent  as  to  flavour  and  strength.  Caninea, 
called  likewise  white  Gamachas,  is  very  tine,  and  is  muca  esteemed. 

The  wines  of  Peralta,  Tudela,  Ti^alla,  and  ArandiUo  in  Navarre, 
are  nearly  aiike,  and  are  excellent  both  as  to  flavour  and  quality. 
That  of  Peralta  is  well  known  under  the  title  of  Rancio,  which  it  re* 
ceives  when  old  enough  to  merit  that  distinction.  To  these  may  be 
added  the  wine  of  Iluesca,  which  is  very  good. 

The  whiles  of  Xeres,  better  known  under  the  name  of  Sherry,  are 
made  at  the  town  of  that  name  in  the  province  of  Andalusia.  They  are 
not  only  dry,  but  sweet;  the  dry,  however,  are  the  most  estoemed, 
more  particularly,  when  they  present  a  pale  straw  colour.  Many,  who 
are  in  the  habit  of  tasting  Sherry,  have  doubtltes  perceived  that  there 
b  something  in  its  flavour  which  partakes  of  the  taste  of  leather ;  this 
is  owing  to  the  custom  of  bringing  the  wines  down  the  country  in 
laige  leathern  vessels,  or,  as  the  Spaniards  call  them,  booit,  whence 
we  derive  our  term  butts,  which  we  bestow  upon  the  c^sks  wherein 
we  receive  the  wines. 

In  Andalusia  are  made  sweet  and  dry  wines,  called  Pagarete  and  San 
Lucar,  and  the  strong  well  known  red  wine,  denominated  Tmto  Rota, 
or  Tent,  which  is  an  excellent  stomachic.  The  Montilla  is  a  dry  wine. 
The  territory  of  Xeres,  alone,  annually  produces  above  60,000  pipes  of 
wine. 

In  the  province  of  Grenada,  is  made  the  odebrated  wine  called 
Mountain  or  Malaga.  It  is  dry  and  sweet,  and  both  red  and  white. 
It  Is  truly  a  delicious  wine,  and  is  much  esteemed.  The  sweet  Moun- 
tain is  the  most  sought  after,  and  is  usually  employed  as  a  dessert  wine. 
Grenada  produces  Peroximenes  or  Pedro  Ximenes,  which  is  a  very 
fine  flavoured,  full  bodied  wuie.  There  is  also  a  kind  of  Malmsey 
made  in  this  province,  which  is  exquisite ;  but  that  of  Maravella  is 
only  an  ordinary  wine. 
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Tn  Talentia  i9  llmnd  the  Tfntd  AliflMte, «  #106  mi^ 
It  IS  sweet  when  Tttw,  hut  grows  ^kk  wd  topy  «•  it  hitmam  iged ;  k 
is  a  good  stonradhtc. 

Hie  Beiiicailo  whtt  is  red,  Arj,  and  thiek ;  h  is  oftfen  pained  vpon 
the  public  by  wine  deiderSy  as  I^Drt  wine ;  to  wliidi  k  is  ftrj  inieniMr, 
hotk  io  quality  and  price.  An  imposition  flf  this  sort  is  to  be  avoUedy  hjr 
obsernng  whether  tiie  wine  olftred  hare  a  nibj  oolour  instead  <C  a  deep 
Uack  ;  a  generous  ^vour,  and  not  that  hanhnen  whieh  iSMMdiatBtjr 
offends  a  good  palate:  if  not,  it  assaredly  cannot  he  Port  wine,  tl^ 
wine  called  Sldies  and  that  called  ^Samache,  hoth  nade  hi  riaricnia, 
are  exquisite.  In  the  sane  province  are  made  Tinta  de  las  JMoatanaa, 
or  Mountafai  Tent,  and  Mataro  whie;  both  of  whfch  are  sweet,  thick, 
ropy,  and  unwholesome.  The  latter  is  often  sold  by  irrepMMbie  lr»- 
dm,  to  private  Bmdlies,  as  Tent. 

It  is  dmost  needless  to  observe  that'lhe  wine  caiied  Port,  of  winch 
■uch  not  iguantities  are  consumed  in  Great  Britain,  is  flic  prodaoe  of 
Portugal  ne  rhies,  whence  It  is  made,  arow  upon  tlie  lianfcs  of  the 
f)ouro,  aimit  fiourteen  or  fifteen  leagues  from  Oporto,  and  oceupy  a 
space  atMut  six  leagues  in  lengtii,  and  two  leagues  in  breadth.  These 
vineyajrds  produce  between  60  and  rOjOOO  pipes  of  IHirt,  aad  tiiere  are 
cithers  whidi  yiel<l  nearly  ^6,000  pipes  annually.  Tlie  vine  wIkdoc  we 
derive  our  Port,  originally  grew  in  Burgundy,  Iwt  the  clinuite  of  Por- 
tugal, i>eing  widely  different  ^m  tliat  of  Bui^gandy,  lias  caused  euch 
an  iteration  in  tlie  grape,  that  no  two  wines  are  more  unlflEe,  than 
those  which  are  the  pnroduoe  of  the  ai)Ove  mentioned  tarriloriea, 

Ihe  wines  of  Portugal,  like  tliose  of  Biscay,  are  <mly  sold  at  the 
prices  annually  regulated  by  the  p>venisnettt.  As  eooa  as  the  prices  are 
promulgated,  the  tactory  and  individuals  send  in  thslr  names  to  tiw  pro- 
prietors cf  the  wines ;  the  whole  of  the  Port  wbie  is  shipped  at  Oporto. 

Tlie  Brattdy  of  Spain  constitutes  a  oonsiderabla  article  of  oommeroe ; 
it  is  very  inferior  to  the  brandy  of  France^  and  is  principally  used  in 
making  up  SpaniA  and  Portuguese  wines.  The  brandy  m  I^Nrtngal  ia 
neariy  the  same  as  tliat  of  Spam,  and  very  little  af  it  ia  enxirted. 

Notwithstanding  the  great  natural  produce  of  wiaes,  vanoMs  atteowts 
liave  been  made,  and  with  success,  at  a  jyiiMe/Mia/  pwyaratloo  of  taia 
beverage.  It  is  to  lie  feared,  that  tliis  practice  is  aometmieo  carried  an, 
without  regard  either  to  science  or  humanitr.  iiideed>  there  are  manf 
compounds  sold  in  London  and  elsewhere,  intended  to  iasitale  port  and 
otiier  wines,  which  agree  with  them  in  no  chameter  saw  hi  oolour  and 
astrin^pency ;  and  these,  it  is  known,  are  givan  to  them  l)y  the  mast 
pernicious  ingre$iients«  But  the  French,  and  other  chemists,  have  really 
produced  wines,  wliich  possessed  all  the  agreeable  prapertias  of  those 
produced  iirom  gropes.  This  was  done^  by  first  amuysma  tlw  wine  to 
he  imitated,  and  then,  by  apportioning  the  Quantities  of  tte  sevcrai  m* 
gredients  which  existed  m  the  whie,  naturauy.  In  this  w^,  Fahiani 
made  wine,  from  864lb8.  of  suaar,  94lba.  of  gum<4vabic»  S4  of  tartar, 
ihree  of  tartarous  acid,  86  of  gluten  of  wheat,  and  1T98  quarts  of 
water.  Parmentier  made  a  good  Muscadine  wine  from  tl€lbs.  of 
sugar,  nine  pounds  of  crystais  of  tartar,  7%  of  elder  flowers^  aod  807 
of  water.  The  colonists  hi  the  West  Indies,  prepare  a  wine  from 
esoibs.  of  eugar,  two  liarrels  of  water,  and  four  pounds  of  yeast ; 
this  wine  is  coloured  with  litmus,  and  scented  with  some  essential  oiL 

In  addition  to  these  wyniheiieal  preparations,  it  may  be  observed,  that 
others  of  an  analogous,  but  of  a  more  surprising  nature,  iiave  reeentiy 
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been  efieetecL  KxtdboS,  a  Rovmn  diemift,  disoovered  that  starcb  may 
be  converted  into  lugar,  posiessing  all  the  properties  of  sugar  from 
grapety  by  mixing  it  with  about  four  times  its  weight  of  water,  and 
about  one  fatmdMdth  part  of  its  weight  of  suipburic  acid.'  This  disoorerj 
was  confirmed  by  Saussure,  who  ascertained  that  100  parts  of  starch  b^ 
came  110.14  parts,  when  conyeried  into  su|?ar.  Th6  same  subject  being 
socoesftfolly  resumed  by  M.  Braconnot^  he  discorered  the  important 
foot,  tint  a  sugar  similar  to  that  ot  grapea  may  be  obtained  by  means 
of  sulphuric  aod,  from  the  sawidgt  of  wood,  old  linen,  and  paper. 

In  tais  operation,  a  certain  quantity  of  these  substances  it  treated 
wit|i  sulphuric  acid,  concentrated  by  cold.  The  mass  appears  to  be 
earbotdsed,  but  this  appearance  arises  frota  a  stratum  of  black  powder 
-whkh  tsweilt  k  j  and  vnileb^  when  remorad  by  washings  is  oomrerted 
ialo  a  true  cum,  resembling  gum-arabic  This  gum  is  separated  from 
tha  sidphunp  acid,  in  excess,  by  means  of  carbonate  of  lime,  and  it 
remains  in  the  liquor,  tiy  afterwards  treating  this  gum  with  siilpfauric 
acid,  dihlted  witli  water,  it  is  eonverted  into  trtre  sugar,  the  quantity 
of  wMeh  is  greater  than  Aat  of  tlw  sawinas  of  wood,  or  the  linen,  eoi* 
ployed.  Id  additioa  to  tMs  sugar*  which  wrms  idmoat  the  whole  of  tha 
nasi,  M,  Braoonnot  obtained  another  substance,  wl|ich  he  called  the 
vegetthm^huric  acUL  The  sugar,  in  question,  was  of  ibe  consistency  of 
syrup ;  at  the  end  of  twenty-four  hours  it  began  to  crystidlize,  and 
•erne  days  after,  the  whole  waa  comieos^  aito  a  single  mass  of  cryi- 
tallfsed  sugar,  which  was  pressed  strangly  between  se?eral  folds  of  old 
cloth ;  crystalllaed  a  seoond  time,  this  suaar  was  passably  pure ;  but 
treated  with  animal  charcoal,  it  became  m  a  slunuia  whiteness.  The 
crystals  were  in  spherical  groups,  which  appear  to  be  formed  by  the 
mrion  of  small  divavging  and  Ooequal  plates.  They  are  fusible  at  the 
tMDpcrature  of  boilnig  water.  The  sugar  ia  of  a  fpesh  and  agreeablo 
flavour,  producui|p  ui  tha  mouth  a  slight  sensation  of  acidity,  ilinaled 
in  a  proper  quantity  of  water,  set  in  fermentation,  and  hopped  according 
to  the  method  of  brewers,  the  syrup,  abore  mentioned,  furnishes  a 
beer,  which  is  light,  briik,  strona,  and  of  an  agreeable  savour. 

After  harihg  aaosrtafawd  that  aU  ligneous  matter,  such  as  wood,  bark, 
atraw,  hem|H  MiCm  mn*  be  transfoimed  uito  cum,  and  into  sugar,  by 
the  sulphuric  add,  M.  Braoonnot  extended  his  researches  to  the 
parts  or  animals,  and  he  began  with  gclatme,  as  obtained  from  the 
skin,  membranes,  tendons,  £c  of  animals.  He  found  that  gelatine 
may  be  converted  hj  sulphuric  add  into  a  crystailisable  sugar  sui 
gtnerii,  which  probably  does  not  exbt  in  nature.  It  crystallises  more 
readily  than  that  from  tne  cane.  It  is  less  fusible,  and  it  contains  a9ote. 
Its  sweetness  It  nearly  equsd  to  that  of  the  sugar  of  grapes;  Its  solubi- 
lity kb  watet  la  HOI  greater  than  thai  of  sugar  of  nnlk,  with  which  it  has, 
at  first  sight,  some  analogiea.  By  slow  evaporation,  it  yields  crystals  as 
hard  as  su^tf-candy»  and  in  the  form  of  flat  prisms  or  tables  grouped 
toaether.  He  9ho  found  that  th^  sugar  of  gdatiiie  combines  mtimsftely 
wuh  die  iikric  add.  (With  sensible  deoomposition,  and  tven  without  the 
aid  ot  heat,)  and  then  forms  a  new  acid,  to  which  ht  hat  giren  the 
name  of  the  nitnhtacchane. 


(    «8    ) 

ACSTOUS    FBmitXMTATION. 

I 

The  Acetous  fermentation  it  that  which  takes  place  in 
vegetable  infunons  containing  Saccharine  or  Mqciiaginous 
matter,  at  an  elevated  temperature.  It  has  been  shown  be- 
fore, that  the  Vinous  Fermentation  takes  place  at  different 
temperatures  between  50^  and  70^  of  Fanrenheit,  but,  if 
Saccharine  or  Mucila^nous  liquids  are  elevated  to  higher 
temperatures,  a  change  takes  place  in  the  whole  mass ;  and 
instead  of  the  formation  of  i\lcohol,  the  generation  of  Ace- 
tic Add,  or  Vinegar  is  induced.  This  fermentation,  or  Aoe^ 
tification,  is,  no  doubt,  the  consequence  of  a  chemical  change 
which  takes  place  in  the  Mucilaginous  or  Saccharine  jmn- 
dple  of  the  vegetable  substance ;  but  upon  what  play  of 
affinities  it  depends,  chemists  have  not  hitherto  determined. 

A  notable  oifference  exists  between  the  Vinegars  made 
from  different  substances.  The  specific  gravity  of  good 
Wine  Vinegar  is  about  1,0^,  Water  being  1000.  Wine 
Vinegar  not  only  contains  Acetous  Add,  but  also  Sulfate 
of  Potass,  and  Lime;  (probably  acddental)  Extractive 
Matter,  and  the  Tartaric,  Citric,  Malic,  and  Oxalic  Adds. 
The  three  latter,  however^  are  often  wanting  even  in  good 
Vin^ar.  The  best  Wines,  as  those  of  Languedoc,  Spain, 
Portugal,  and  Italy,  yield  the  strongest  Vinegar,  although 
too  dear  for  common  use. 

Various  Experiments. have  been  tried  on  the  Acetifica- 
tion  of  certan  substances.  We  shall  here  notice  some  per- 
formed by  M.  Cadet,  and  other  French  Chemists. 

DCCCCXXVII. 

Ftoua  AND  Water  with  Yeast. 

Seven  ounces  of  Flour  boiled  in  fifty^ux  ounces  of  Water, 
asdsted  by  half  an  ounce  of  ferment,  and  kept  working  for 
twentjr*four  hours,  produced  as  much  Vin^^ar  as  satiir* 
ated  nine  drams  of  Potass. 

Obternatians.  «The  same  quanti^  of  starch,  bofled  with  a  similar 
proportion  of  water  and  ferment,  kept  working  for  tlurty-five  days, 
produced  as  SHidi^  vinesrar  as  saturated  eleven  drams  of  potass. 
Although  sugar,  assisted  bj  yeast,  passes,  from  the  alcoholic^  to  the 
acetous  fermentation,  yet  the  mixture  of  alcohol  with  water  does  not 
ferment,  unless  extractive  matter,  mucilage,  or  boiled  starch,  is  added, 
and  the  alcohol  is  not  too  predominant  in  the  mixture. 

A  solution  of  sugar-canay  did  not  ferment  until  one-fifteenth  of  its 
woght  of  yeast  was  added,  and  then  it  fermented  readily  in  the  tempe> 
rature  of  68®  Fahr.  Treacle  ferments  of  itself,  provided  it  b  diluted  in 
a  sufficient  quantity  of  water.    Solution  of  gum  began  to  become  actd 
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rery  qnkkly,  and  ite  fermentation  wan  promoted  bj  jeait.  Extractire 
matter  does  not  ferment^  but  becomes  putrid.  Yeast  produces  no  effect 
upon  extract  of  liquorice,  which  seems  to  contain  a  saccharine  principle. 
Starch  does  not  ferment  by  itaelf;  flour  ferments  with  diffieultj,  and 
after  three  or  four  days  the  liquid  begins  to  putrefy. 

DCCCCXXTIII. 

SuQAB  Ain>  Water  with  Yjbabt. 

10  oz;  of  Sugar,  70  oz.  of  Water,  and  16  drachms  of  Fer- 
ment, began  to  work  the  next  day,  the  fermentation  lastkl 
12  days.  It  re(]^uired  a  dram  and  a  half  of  Potass  to  satu- 
rate 4  oz.  of  this  Vinegar.  Eight  ounces  of  the  Vinegar 
yielded  ft  drachms  of  crystallizeasugar. 

dccccxxix. 

Sugar,  Alcohol  and  Water  with  Yeast. 

5  oz.  of  Sugar,  5  oz.  of  Alcohol  and  72  oz.  of  Water  with 
6  drams  of  Teast,  began  to  work  the  same  day ;  the  fermen- 
tation lasted  12  days.  It  required  1  dram  of  Potass  to  sa- 
turate 4oz.  of  this  Vinegar.  8  oz.  of  the  Vinegar  yielded 
half  a  dram  of  sugar ;  it  tasted  very  weak,  and  yielded 
Alcohol  on  distillation,  with  some  traces  of  Acetous  Ether. 

dccccxxx. 

Excess  of  Sugar  with  Water 

15  ounces  of  Sugar,  70  ounces  of  Water,  and  6  drams  of 
Yeast,  began  to  work  the  same  day ;  the  fermentation  lasted 
23  days.  It  required  2  drams  of  Potass  to  saturate  4  ounces 
of  this  Vinegar.  8  ounces  of  it  yielded  nearly  an  ounce  of 
Sugar* 

dccccxxxi. 

Sugar  and  Water,  with  Alcohol, 

In  small  Proportion, 

10  oz.  of  Sugar,  5  oz.  of  Alcohol,  72  oz.  of  Water,  and 
6  drams  of  Ferment,  began  to  work  the  second  day,  and 
continued  to  do  so  for  8  days :  Carbonic  Add  Gas  was  emitted 
but  the  liquor  did  not  redden  Syrup  of  Violets.  By  distillation, 
eadi  quart  of  Vinegar  yielded  10  drams  of  weak  Alcohol. 

Dccccxxxn. 

Sugar,  Gum,  and  Water,  with  Yeast. 

Eight  ounces  of  Sugar,  2  ounces  of  Gum,  72  ounces^  of 
Water,  and  6  drams  of  Ferment  began  to  work  the  first 
day ;  the  fermentation  lasted  15  days.  It  required  2  drams 
of  Potass  to  saturate  4  ounces  of  this  Vinegar.    The  Vine* 
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gar  WAS  very  strong,  and  Alcohol  bang  poiwed  in,  iiMrly  tti 
ounce  of  Mucilage  was  precipitaled  !■  a  aKmlh  aJkenraitia. 

DCCCClCXXIft. 
SVGAB  AND  WaTEB,   WITH  EzCBSS   OF    YeAST. 

15  ounces  of  Sugar,  72  ounces  of  Water,  and  10  drams 
of  Yeast  bq^  to  work  the  first  day ;  the  fermeotiition  lasted 
10  days,  it  required  %  drains  of  Potass  16  saturate  4 
ounces  of  this  Vin^r.  The  same  quantity  yiddsd  S  drams 
of  Sugar  which  had  not  fermented. 

Otfitrvationi.  From  these  experiment  K  mkj  M  cdttdMti ;  lit 
That  the  alcohol  added  to  the  femsntiiig  iiai4on  (aWbugli  It  nsjr  kt 
partly  changed  into  ▼inef;arj)  cannot  be  substituted  for  sugar.  9nd. 
That  when  the  sugar  is  m  too  great  qaulntity,  part  of  it  does  not  fer- 
ment. 8nL  That  mucilage  hastens  the  fennentati9ii»  but,  like  sugar, 
the  superabundant  portion  rernams  unaltered.  And  4th.  That  too  large 
a  ttf^MnriisH  of  sloshd  prevents  fcnoentaiiaa  ahoigether. 

Mit  Cadet  tried  several  experiments,  to  determine  the  best  propor- 
tioos  of  ingredient^  to  form  vinegar.  He  feund  the  lolldwfaij  to  be  those 
best  sdapted  to  this  purpose. 

ApPBblTED   PROPOftttOMS  OF  IHOEEBCEirfS 

For  iht  beH  Vinegar. 

Eight  ounoes  of  ^xxgBy  51  onndes  of  Wttter^  and  4  drams 
of  Yeast,  began  to  work  the  first  day ;  Ae  fermentation 
lasted  13  di^s.  It  required  3  drams  of  Potass  to  saturate 
4  oiiiiiees  of  the  Vinegar  produced.  This  Vinegar  was  verj 
strongs  agreeably  tasted,  and  did  not  contaid,  or  depost,  any 
Sugar. 

nocccxxxT. 

DiMlNVTIOK  OF  THB  AaOVX  QWAVTITT  OF   WatBR. 

B^  diminishing  the  quantity  of  watef,  some  of  the  Sugar 
remains  undecompoaed*  Seren  ounces  and  1  dram  of  bu- 
ffar,  28  ounces  c^  Water,  and  4  drams  of  Yeast,  <fid  not 
Degpn  to  work  till  ft  days  afterwards ;  the  fermentation  lasted 
2l  days,  being  very  slow.  It  required  only  %  drams  of 
Potass  to  saturate  4  ounoes  of  tllis  Vinegar.  The  liauor 
was  still  rery  saodiarine,  ktA  tadted  like  Snripte  Oxymef. 

DCCdclotiVt. 
AppaovsD  iPftojtolttioNs  Foa  tuit  CoirrtRsit^R  op 

jtcohdirUo  Vinegat. 

The  folbwing  proportions  araettfed  most  likely  to  cause 
Alcohol  to  be  totaUy  converted  into  Vinegar :  3  02.  4  dr. 


of  Sugar*  th^  sdin^  Quantity  <^  Akohd,  98  otrtitbn  of  wa^ 
ier,  and  4  dnuns  of  ferment^  -beean  to  work  two  days  aftfet- 
warda ;  the  fermenlation  laatea  17  days.  It  required  ft 
drams  of  Potass  to  saturate  4  ounces  ot  this  Vinegar^  the 
liquor  had  a  vinous  smell,  and  half  the  Alcohol  employed 
was  sepamidi  by  diltillalioD. 

Gb^etvaSions,  Sagar,  tfaenefore,  it  the  essentia}  ingredient  fn  tint  for- 
mafion  ef  vinegar;  modlage  is  partly  changed  into  vinegar  and  ■Back) 
nrtee  the  fermoBtatkm*  but  diaposai  the  liquor  to  putrefactioDy  unlen 
prevented  by  the  additbn  of  alcohoL  Tbk  last  is  unperfectiy  chained 
Into  vinegar  ;  but  it  renders  tlie  vinegar  ^harp^  makes  it  keep  wefl, 
and  when  useid  for  infusing  aroonatie  ptttiti^  takes  up  tbe  rerinous  and 
<»dotiferoua  partioles. 

Af  r.  Hebort,  of  Berlin,  is  said  to  have  made  vinegar^  in  two  mODtb^ 
finmi  Ibur  parts  of  rectified  malt  spirits,  and  79  of  water;  but  this  ex- 
periment aid  not  succeed  m  France-  The  trinegar,  commonlv  sold,  con- 
tains alcohol,  and  the  first  portion  tliat  comes  over  is  alcoholic.  M. 
liowits  has  separated  alcohol  from  rinegar  by  freeaing,  and  subsequent 
distillation  from  powdered  chareod.  Tlie  jiuaatity  of  potass  reqiured 
tQ  saturate  a  ^ven  quantity  of  Finegar,  indicates  the  Quantity  of  acid 
which  it  contains,  and  the  quantity  of  add  appears  to  aepcnd  upon  the 
quantity  of  sugar  oricinally  contained  in  the  fermented  mass.  Hence 
takinff  the  first  experiment  of  6  ounces  of  sugar  ibr  the  liasto  of  the 
calculation,  it  appears  diat  the  sugar  enpk^Fad  in  the  fanaatfon  of  ace- 
tous acid,  is  to  the  potass  necessary  -to  saturate  it,  as  1,9668  to  1,0000  ; 
firom  whence  there  may  be  calculated  the  quantity  of  sugar  that  ought 
to  he  added  to  any  weak  vinegar,  m  onrder  to  bnng  it  to  any  required 
strength.  The  same  experiment  also  shews  that  100  parts  of  good  fine- 
gar  are  formed  from  19,410  of  sugar,  0,799  <tf  yeast,  and  86,791  of 
water,  whence  the  proportion  of  yeast  to  be  added  may  be  deduced; 
and  on  this  foundation  an  estimate  may  iie  made  of  the  quatidtv  of  sao^ 
aharine  ihatter  contained  in  a  veMtable,  when  It  Is  so  enveloped  in  other 
principles,  as  not  to  be  separable  by  the  ordinary  methods.  This  BMy 
be  performed  by  maldng  a  decoction  of  the  ;riant,  fermenting  the  de- 
coction, and  saturating  the  a<ud  with  potass.  If  the  decoction  reddens 
litmus,  the  malic,  citric,  oxalic,  or  tartarous  add,  contained  in  it,  must 
be  saturated  with  lime,  and  the  liquor  filtered  before  fermentation. 

Vineffar  may  be  maSe  in  all  places  hf  properly  adjusting  the  quaa* 
tities  of  saochadoe  matter,  water,  and  ferment  Excellent  Tinegar  has 
been  made  from  cabbage,  with  the  addition  of  some  brandy  and 
suaar.  Alcohol  mav  be  employed  in  lieu  of  some  of  the  sugar,  provided 
it  does  not  exceed  the  fourth  ^art  of  this  substanoe-  The  quanti^r  of 
sugar  that  the  substance  contains  ought  to  be  previously  ascertahiecC  by 
fermenting  eight  ounces  of  it  with  S6  ounces  of  water,  and  half  an  ounce 
of  yeast,  or  baker's  leaven,  which  latter  is  preferable,  because  yeast 
sometimes  gives  a  disagreeable  taste  to  the  ▼inegar.  The  mixture  is  to 
be  put  into  a  vessel,  one  half  of  which  is  to  be  left  empty,  and  kept  m  a 
tem]>erature  of  68*  Fahr.  for  95  or  ao  days,  being  stirred  morning  and 
evening.  Tlie  strength  of  the  vinegar,  now  obtained,  being  ascertained 
by  adding  potass,  it  will  be  easy  to  calcukte  how  mudi  saccharine 
matter  must  be  added,  to  form  ri/iegar  of  the  required  stremrth. 

In  krge  nunufoctories  it  is  best  to  empby  small  barrels,  [3ac«d  as  ki 
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ftltpetre-hoiifetj  in  order  that  their  content!  may  be  etaily  drawn  o^ 
and  no  brass  cocks  or  pewter  syphons  should  be  used.  The  barreb 
should  be  placed  in  a  stove^  so  that  all  may  receire  an  equal  degree  of 
heat,  regulated  by  thermometers  placed  in  different  parts  ot  the  building. 

dccccxxxyii. 

Common  Mf.thod  of  making  Vinegar. 

To  every  gallon  of  water  put  a  pound  of  coarse  Lisbonr 
■ugar ;  let  the  mixture  be  boiled,  and  skimmed  as  long  as 
any  scum  arises.  Then  let  it  be  poured  into  proper  vessels ; 
and  when  it  is  as  cool  as  beer,  when  worked,  let  a  warm  toast, 
rubbed  over  with  yeast,  be  put  to  it.  Let  it  work  about 
twenty-fqur  hours,  and  then  pvit  it  into  atl  iron-hooped  cask, 
fixed  either  near  a  constant  nre,  or  where  the  summer  sun 
shines  tlie  greater  part  of  the  day ;  in  this  situation  it  should 
not  be  closely  stopped  up ;  but  a  tile,  or  something  similar, 
should  be  laid  on  the  bung  hole,  to  keep  out  the  dust  and  in- 
sects. At  the  end  of  about  three  months  (sometimes  less) 
it  will  be  clear,  and  fit  for  use,  and  may  be  bottled  off.  The 
longer  it  is  kept,  after  it  is  bottled,  the  better  it  will  be.  If 
the  vessel  containing  the  liquor  is  to  be  exposed  to  the  sun's 
heat,  the  best  time  to  begin  making  it,  is  in  the  month  of  April 

DCCCCXXXVIII. 
GOOSSBEBEY    VlNEGAR. 

Bruise  the  Gooseberries,  when  ripe,  and  to  every  quart  put 
three  quarts  of  water ;  stir  them  well  together,  ana  let  the 
whole  stand  for  twenty-four  hours,  then  strain  it  through  a 
canvas  bag. 

To  every  gallon  of  liquor  add  one  pound  of  brown  sugar, 
and  stir  them  well  togetner  before  they  areput  into  the  cask. 
Proceed  in  all  other  respects,  as  before.  This  Vinegar  pos- 
sesses a  pleasant  taste  and  smell ;  but  Raspberry  Vinegar 
which  may  be  made  on  the  same  plan,  is  far  superior  in 
these  respects.  The  Raspberries  are  not  required  to  be  of 
the  best  sort,  still,  diey  should  be  ripe,  and  well  flavoured. 

bccccxxxix. 

Primrose  Vinegar. 

To  15  quarts  of  Water  put  6  pounds  of  brown  sugar; 
let  it  boil  ten  minutes,  and  take  on  the  scum :  poor  on  it 
half  a  peck  of  Primroses ;  before  it  is  quite  cold,  put  in  a 
little  fresh  Yeast,  and  let  it  work  in  a  warm  place  all  night ; 
put  it  in  a  barrel  in  the  kitchen,  and  when  done  working, 
dose  the  barrel,  stiU  keeping  it  in  a  warm  place. 
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DCCCCXL. 

Vinegar  from  the  Refuse  of  Bxe-hives. 

When  honey  is  extracted  from  the  combs,  by  means  of 
pressure,  take  the  whole  mass,  break  and  sepirate  it,  and 
mto  each  tub,  or  vessel,  put  one  part  of  oomos  and  two  of 
water ;  place  them  in  the  sun,  or  m  a  warm  place^  and  cover 
them  with  cloths.  Fermentation  takes  place  in  a  few  days, 
and  continues  from  eight  to  twelve  days,  aooordinff  to  the 
higher  or  lower  temperature  of  the  situation  in  which  the 
operation  is  carried  on.  During  the  fermentation,  stir  the 
matter  from  time  to  time,  and  pre^  it  down  with  the  hands^ 
that  it  may  be  perfectly  soaked.  When  the  fermentation  is 
over,  put  the  matter  to  drain  upon  sieves  or  strainers.  At 
the  bottom  of  the  vessels,  will  be  found  a  yellow  liquor,  which 
must  be  thrown  away,  because  it  would  soon  contract  a  dis* 
i^reeable  smell,  which  it  would  communicate  to  the  vinegar. 
Then  wash  the  tubs,  put  into  them  the  water  separated  from 
the  other  matter ;  it  immediately  begins  to  turn  sour ;  when 
the  tubs  must  be  again  covered  with  cloths,  and  kept  mode- 
rately warm.  A  pellicle,  or  skin,  is  formed  on  their  surface, 
beneath  which '  the  vinegar  acquires  strength ;  in  a  month's 
time  it  begins  to  be  sharp ;  it  must  be  lell  standing  a  little 
longer,  and  then  put  into  a  cask,  of  which  the  bung  hole  is 
left  open.     It  may  then  be  used  like  any  other  vin^ar. 

Obiervaiion,  To  strengthen  ▼inegar,  suffer  it  to  be  repeatedly  frozen, 
and  separate  the  upper  cSke  of  ice,  or  water,  from  it. 

All  vinegars  owe  their  principal  strength  to  the  acetic  acid  they  con- 
tain ;  but  the  vinegar  of  wine  contains  al^o  tartar,  a  small  portion  of 
the  malic  acid,  alcohol,  and  colouring  matter ;  that  of  cider  and  perrv 
contains  merely  the  malic  acid,  little  or  no  alcohol,  and  a  yellowish 
colouring  matter. 


Panary  Fermentation. 

This  snecies  of  fermentation,  (which  has  been  termed 
panary,  from  the  Latin  panisy  bread),  is  that  which  is  in- 
duced in  a  mixture  of  flour  and  water  by  yeast,  in  the  mak- 
ing of  bread.  Bread  which  has  undergone  this  fermentation, 
is  termed  Leavened  Bread,  to  distinguish  it  from  that  in 
which  there  has  been  no  chcknical  change.  Sea  biscuits,  and 
other  hard  bread  of  a  similar  nature,  also  that  used  by 
the  Jews  at  the  time  of  their  Passover,  come  under  the 
denomination  of  Unleavened  Bread,  whilst  that  prepared  by 
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the  bakers  for  comnion  tue>  'ut  denominated  Leavened  or 
Loaf  Breads  from  being  prepared  with  yeast 

The  addition  of  yeast  to  flour  and  water  in  making  bread, 
M,  doubtless,  the  cause  of  improving  it  greatly ;  for  witkout 
it,  this  article  of  food  would  be  hara»  beavy^  and  indigestible. 

Although  the  fermentation  of  dough  has  been  termed 
panary^  ueie  ia  little  doubt  but  it  ia  merely  a  modification 
of  the  aoetouB.  The  subjects  of  botli  spedes  qf  fermentation 
are  certainly  different^  in  r^ard  to  consistes^^,  but  it  ia  pro- 
bable, that  the  modification  alluded  to,  is  the  consequence  of 
this  difference:  for^  tke  fermentiJbte  m^jbtefi  from  want  qf  room 
fiv  action,  does:  »et  arrive  at  the  siwne  p^nt  of  chenucal 
change,  vhich  it  wouV)  do  in  a  more  ^u,tea  state.  We  shaU 
Bot  attempt  to  theorise  on  the  changes  which  take  plape  dur* 
iBg  the  panary  fennentatioi^  f pother,  thaa  to  suppose  that 
llie  flour,  yeast,  and  watep„  give  out  their  elementary  cocor 

K suits  for  the  fonwtion  of  Saccharine  mattev,  Stareh^  Car^ 
c  aad»  and  Acetic  acid ;  and  diat  during  the  incipient 
generation  of  the  latter,  the  process  ia  stoppecTby  the  action 
fif  artificial  heat.  The  loaf  retains  ita  shape  ancf  bulk,,  irom 
tise  innumerable  cells  formed  in  it  by  the  Carbonic  acid.  The 
wnUs  of  tbfise  oslla  being  suddenly  hardened  hy  the  heat, 
("die  Carbom9:aci4  being  doubtless  driven  off,)  they  retain  their 
9lMipe^  and  the  loaf  thus  remains  spapgv.  It  sometimes 
happees,^  fron^  various  causes,  hut  especiiuQy  from  cold,  thaX 
the  fermentation  is  checked ;  when  this  is  the  case,  the  dough 
is  technically  said  to  set ;  and  the  consequence  is,  that  wben 
baked,  the  bread  is  disagreeable,  heavy,  and  unwholeaorae 
To  prevent  settings  bakers  in  winter  give  the  dough  a  suffi- 
dent  temperature,  by  shutting  the  dw>rs  toprev^u  the  ad- 
misaon  of  cold  air,  and  by  placing  the  leaven  neat  the 
door  of  the  oven.* 

*  We  have  before  fainted  regarding  the  pernicioas  respiration  of  car- 
bonie  add  gai,  in  manuAK^ika.  It  is  to  be  fMnd^  that  in  bake-houses, 
this  gas  is  more  pl«ntiAilj|j  inhalied  than  is  either  necessary^  or  proper. 
It  is  well  k^own^  Uiat  In  oj^der  to  be  able  to  suppl  j  the  public  with  fresh 
bread  for  breanst,  bakm  are  ia  tha  habit  of  worJnng^  att  iii^ht 
About  11  o*olook  at  nighty  tbe^  ndoe  tha  spongt  ov  dough,  which>  af 
coama,  mwsthava  sobm^opa  for  fienoentatiou ;  uriiiist  this  is  taking 
place,  the  baker,  wlx>  has  |Merhaps  slept  little  during  the  day,  indulges 
nimaelf  now ;  and  as  he  is  fearful  of  not  awaking  m  time  to  wofk  the 
sponge  into  loaves,  a^^d  of  baking  it  in  the  oven ;  he  hits  upon  the  folr 
lowing  ingenious,  but  pernicious  expedient  He  koows^  that  the  dough 
in  the  trough  is  every  minute  beoonung  more  spongy,  ixoai  the  incessant 
action  of  the  fermeat.    This  fnlaigaraent  <^  bulk  will,  of  course,  raise 
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IiesYeiifd  brotd  is  chiefly  made  from  wheaten  flour,  of 
Tarious  degrees  cf  fiqeneaS}  though  potatoes  and  rice  flour 
are  frequently,  and  with  advantage,  lued  in  its  preparation. 
In  London  tne  quantity  pf  potatoes  used  in  the  oest  baker^s 
bread,  is  from  10  to  15  pounds  to  every  sack  of  flour.  The 
finest  flour  is  seldom,  or  never,  used  in  making  loaf  bread : 
it  is  always  employed  in  making  biscuits  and  pastry.  The 
coarser  sorts  therefore  being  made  into  hanw,  ther^  ave  two 
kinds  with  which  the  public  are  supplied :  these  are  standard 
wheaten,  and  brown,  or,  hau$ehM  wheaten  bread.  Th«  lat- 
ter, consisting  of  all  the  oonsitituents  ^  the  wheat,  is  con* 
Mdered  the  most  wholesome,  when  the  ^rain  has  been  oood 
from  whidi  the  flour  was  ground.  It  la  thia  bread  i^icfa 
is  generally  used  among  the  English  farmers.  Each  pouncl 
of  the  flour,  used  in  its  preparation,  consists  of  ten  ounc^  and 
six  drams  of  starch,  four  ounces  of  bran,  one  ounce  of  glul^, 
and  two  drams  of  sugar.  The  same  proportion  of  ingredi-r 
ents  does  not,  of  oourie,  exist  in  those  sorts  of  wh^alien  fioi^v 
from  which  the  faran^  Sic.  haa  been  separated* 

But,  as  the  fine,  or  the  whitest  flour,  is  that  which  fetches 
the  highest  price,  and  as  people  generally  imagine  that  th^ 
whitest  loaf  contains  the  ^[reatest  quantity  of  nutriuve  matter, 
it  has  always  been  an  object  with  the  bakers,  to  render  the 
coiirsest  floMr  white  enough  tp  be  used  in  making  the  stand* 
ard  whiten  bread.  But,  for  this  purpose,  the  most  unjusti^ 
fiable  means  have  been  used :  regarding  the  use  of  potatoes 
and  rice,  there  can  be  no  possible  blame  attached  to  them ;  but 
when  plaster  of  Paris,  chalk,  and  ahim,  are  resorted  to,  the 
trade  of  a  baker  may  be  justly  denominated  one  that  is  in^uri-* 
PUS  to  society.  Besides  the  occasional  use  of  the  two  former 
mineral  substances,  it  is  here  confidently  asserted,  that  each 
inhabitant  pf  London,  generally,  at  every  meal,  swallows 
^  grains  of  alun^,*  in  the  breaa  which  he  e^ts.    There  are 

or  cmUI  any  w«i|ht  plaatd  upon-the  daagk;  ooMaqiifiitfy  the  Ud  of  the 
ftreiif h,  Mid  auy  weight  laid  upon  it«  will  b^  elevated,  when  the  fajm—i* 
tation  has  anifod  at  that  |Mint,  at  which  it  may  be  divided  into  kMi?«i. 
The  baker,  thenlbffe,  ooniidering  a  nmilar  devation  of  hie  own  body  as 
a  sufficient  check  on  somnolency,  lays  himsdf  down  to  deep  upon  the 
lid  of  the  trough ;  the  consequence  is,  that  Im  Is  certainly  aroused  firom 
his  unhealthy  slumbers  at  the  required  period ;  but  his  constitution  is 
sure  to  suffer  from  the  immense  body  of  carbonic  acid  gas  which  is  libe-i 
rated  during  the  fermentation. 

*  This  assertion  is  not  made  without  proper  evidence.  In  addition  to 
other  undoubted  authorities,  a  tradesman  who  deals  in  salt,  alum,  &c, 
and  who  is  ui  the  habit  of  fumishmg  bakers  with  these  articles,  uiformed 
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some  caset,  where  even  more  alum  than  the  quantity  here 
specified,  enters  into  the  composition  of  bread. 

0  ' 

dccccxlt. 

Preparation  of  Breab^ 

According  to  the  Method  practised  by  the  London  Bakers. 

A  Sack  of  flour  being  sifted  into  the  kneading-troueh,  to 
make  it  he  loose ;  six  pounds  of  salt,  and  two  pounds  ofalum, 
are  separately  dissolved  in  hot  water,  and  the  whole  (in  the 
quantity  of  a  pailful)  being  cooled  to  about  90''  Fahr.,  is 
mixed  with  two  quarts  of  yeast.  When  this  mixture  has 
been  well  stirred,  it  is  strained  through  a  cloth  or  sieve,  and 
is  Uien  poured  into  a  cavity  made  in  Uie  flour.  The  whole  is 
now  mixed  up  into  a  dou^h,  and  a  small  quantity  of  flour 
being  sprinkled  over  it,  it  is  covered  up  with  cloths,  and  the 
trough-lid  is  shut  down,  the  better  to  retain  the  heat.  The 
fermentation  now  goes  on,  and  the  mass  becomes  enlarged  in 
bulk.     In  the  course  of  two  or  diree  hours,  another  pailful 

the  Author, that  he  supplies  each  of  his  customers,  everj  night,  with  two 
pounds  of  alum,  end  six  pounds  of  common  salt.  These  quantities  thej 
use  for  each  sack  of  flour.  The  employment  of  salt  in  bread  is  attended 
with  great  advantages  to  health,  but  that  of  alum  is  truly  pernicious : 
and  what  is  worse,  it  yet  remains  to  be  proved  whether  even  the  very 
appearance  of  bread  (as  to  colour)  is  improved  by  the  use  of  this  astrin- 
gent salt  Even  bakers,  themselves,  acknowledge  that  it  hinders  fermen* 
tatioQ,  by  kiUmg  the  yeast.  They  say,  likewise,  that  to  counteract  its 
efiects,  they  use  the  potatoes:  that  is,  to  promote  the  fermentation 
which  has  been  checked  by  the  alum.  But,  in  order  to  demonstrate  that 
the  quantity  of  alum,  above  specified,  is  actually  swallowed  by  bread- 
eaters,  we  need  only  reduce  the  two  pounds  of  alum  to  graius;  and 
supposing  that  a  quartern-loaf  is  eaten  (at  au  average^  at  eight  mealsi 
first,  multiply  the  number  of  c^uartern-Ioavcs  produced  from  a  sack  of 
flour,  by  8 ;  and,  secondly,  divide  the  number  of  grains  of  alum  by  the 
product,  tfius:— A  sack  of  flour  generally  produces  86  quarteni-loaves ; 
which,  multiplied  by  8  meals,  produces  688  portions:--^  pounds  of 
alum  being  multiplied  by  16,  become  3S  ounces;  these  multiplied  by  8, 
become  SoS  drams ;  and  this  product  a^ain  multiplied  by  &)  is  con- 
vertible into  15360  grains.  If,  then,  we  divide  the  latter  of  these  num- 
bers by  the  former,  the  quotient  will  be  92  and  a  fraction,  thus  :— 

688)15360(22^1  grains  of  alum  in  the  composition 
1376  of  an  8th  part  of  a  quarteni4oail 

1600 
1376 

16)924(li 
i>88  43 
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of  warm  water  is  well  mixed  with  the  sponge,  and  it  is  a^ain 
covered  up  for  about  four  hours.  At  the  end  of  this  time, 
it  is  to  be  kneaded  for  more  than  an  hour,  with  three  pails- 
fiil  of  warm  water.  It  is  now  returned  to  the  troueh  in 
jneces,  sprinkled  with  dry  flour,  and  at  the  end  of  four 
nours  more,  it  is  ag^n  kneaded  for  half  an  hour,  and  di- 
vided into  quartern,  and  half-quartern  loaves.  The  weight  of 
« quartem-Ioaf,bdbre  baking,  should  be  4  lbs.  15  ounces;  after 
bucing,  4  lbs.  6  ounces  avoirdupois.  When  the  dough  has 
received  its  proper  shape  for  loaves,  it  is  put  into  the  oven, 
(the  heat  of  which  is  about  450*  Fahr.,  or  that  which  v/ill 
scorch  flour,  without  burning,)  where  it  is  baked  two  and 
a  half,  or  three  hours. 

dccccxlu. 
Preparation  of  Household  Bread. 

Four  ounces  of  salt  are  dissolved  in  three  quarts  of  water, 
and  mixed  with  with  a  pint  of  yeast  Tnis  mixture  is 
poured  into  a  cavity  made  m  a  peck  of  coarse,  or  second  flour, 
placed  in  a  trough.  When  properly  kneaded  and  fermented, 
it  is  divided  into  pieces  of  a  certain  weight,  and  baked  in  an 
oven. 

Obiervation*  Sometimefl,  a  portion  of  rice  flour^  or  boiled  potafoec^ 
or  rye  meal,  is  mixed  with  the  flonr,  in  the  farm-houses,  previous  to 
kneacting  the  dough.  ^  The  rje  and  rice  serve  to  bind  the  bread,  but  the 
potatoes  render  it  light  and  spongy. 

DCCCCXLIII. 

Method  of  producing  oNE-THiao  more  Bread, 
JFrom  a  given  Quantity  of  Com. 

Boil  a  bushel  of  the  coarsest  bran  for  about  an  hour,  in 
six  or  seven  gallons  of  water,  (keeping  it  well  stirred  that  it 
may  not  stick  to  the  bottom  of  the  copper,)  then  pour  oS  the 
whole  into  a  trough,  or  tub,  perforated  full  of  holes ;  over 
which  may  be  laid  a  coarse  cloth,  to  act  as  a  sieve.  On  the 
top  of  the  whole,  should  be  placed  a  wooden  cover,  having 
a  heavyweight  placed  thereon,  to  press  out  all  the  liquor 
from  tne  bran ;  which  will  then  be  left  at  the  bottom  of  the 
tub,  in  a  thick  pulp.  The  liquor  that  will  be  expressed,  will 
contain  all  the  essential  oil  of  the  corn,  and  will  be  of  the 
consistency  of  paste,  having  a  very  agreeable  taste  and  smell, 
similar  to  the  milk  that  is  found  in  green  com.  The  next 
thinff  is,  to  apply  this  liquor  or  mixture  to  the  purpose  of 
making  the  dough,  being  careful  not  to  mix  raw  water  there* 

oo 
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withy  as  it  will  set  the  mixture.  The  proper  quantitj  of 
bread  being  made,  it  will  be  found  to  w€\gh,  mien  com- 
pletely baked,  full  one-third  more  than  the  same  quantity  of 
Sour,  made  simply  with  water  in  the  usuid  wayv 

Observations.  In  domestjc  establithmeals,  in  the  country,  this  method 
is  peculiarly  applicable,  where  com  is  sent  to  the  mill  from  the  oon- 
suraer ;  and  it  is  not  necessary  to  make  any  calculation,  or  pomt  out  the 
saring  to  the  public,  even  by  a  partial  adoption  of  this  ptan.  Wat  it 
generally  carried  into  effect,  it  would  be  equal  to  brioginff  six  huodred 
Uiousand  acres  of  land  mto  the  cultiFation  of  bread  com. 

dccccxlit. 
Bread  mads  of  Iceland  Moss^  with  Floue. 

Of  late  years,  Iceland  moss  has  been  used  (either  alone, 
or  mixed  with  flour,)  in  the  composition  of  bread,  in  those 
districts  where  flour  does  not  exist  in  plenty.  The  authori- 
ties  of  Saxony  published  a  report  on  the  suDJect,  in  which  we 
are  informed  tnat  7  lbs.  of  lic?ien  meal  boiled  with  fourteen 
times  its  quantity  of  water,  and  baked  in  this  state  nith  G9i 
lbs.  of  flour,  produced  lll^  lbs.  of  good  household  iM^ad. 
Without  this  addition^  the  flour  woiud  not  have  produced 
more  than  78(  pounds  of  bread. 

To  prepare  this  bread  on  a  smaller  scale,  use  the  follow- 
ing quantities. — It  is  known  that  three  pounds  of  flour  yield 
four  pounds  pf  household  bread ;  one  pound  of  lichen  meal, 
added  in  the  form  of  paste,,  will  ^ye  an  addition  of  nearly 
six  pounds,  and  therefore  is  equivaknt,  in  this  view,  to  about 
3J-  lbs.  of  flour,  because  it  affords  above  SJ  times  more  bread* 

.  Observaiion,  Nearly  all  the  Iceland  moss  coUected  in  Germany,  is 
sent  to  England,  where  it  U  used  in  brewing,  and  in  the  composition  of 
ship  biscuit.  Biscuit  which  contains  it,  as  a  constituent  part,  is  not  at- 
tacked by  worms,  and  suffers  little  from  the  action  of  sea  water.  This 
lichen,  when  deprired  of  its  bitter  principle,  forms  an  excellent  soup  ;. 
and  when  coagulated,  a  good  jelly. 


Dtstillation. 

The  olgect  of  distillation  is  the  preparatbn  of  Spirituous, 
and  other  Volatile  liquors.      These  consist  of  Alcohol  or 

Eure  spirit,  which  is  obtained  from  any  spirituous  liquor ; 
irandy,  Rum,  Arrack,  and  Whiskey,  prepared  from  Wine, 
Sugar,  Rice,  and  Malt ;  Compound  Spirits,  or  those  which, 
in  addition  to  Alcohol,  contain  some  volatile  or  pungent  oil 
or  essence -as  Gin,  HoUands,  Carraway,  and  Peppermint ; 
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vbe  Essential  Oils,  as  Oil  of  Cinnamon,  Oil  of  Cloves,  Oil  of 
Peppermint  and  Otto  of  Roses ;  and  the  simple  DisUlled 
.Waters,  which  retain  the  fragrant  flavour  of  tne  particular 
herbs,  with  which  they  have  been  distilled.  I'he  necessary 
apparatus  for  Distillation  have  already  been  exhibited,  and 
described,  in  the  fourth  Chapter  of  this  work.  We  shall 
here  detail  the  several  modes  of  operation,  which  are  com« 
monly  adopted,  for  the  distillation  of  liquors,  strongly  impreg- 
natea  by  Alcohol  or  ardent  spirit.  Although  Brandy,  Kum, 
Arrack,  Geneva,  Malt-spirits,  &c.  differ  much  in  colour, 
taste,  smell,  and  other  properties,  the  spirituous  part,  or 
Alcohol,  is  the  same  in  all:  their  peculiar  propertie  de- 
pending, generally,  uj^n  the  presence  of  some  Essential 
Oil,  and  Water,  m  vari.ed  proportions. 

Previous  to  the  opentk>n  of  distilling,  thoae  of  brewing  and  fermen- 
tation are  necessary.  The  fermentation  ought  always  to  be  canned  on 
ai  slowly  as  possible,  and  performed  in  vessels  closely  stopped,  only 
having  at  the  Dung  a  valvepressed  down  by  a  spring,  which  will  yield 
with  less  force  than  is  sufficient  to  burst  the  vessel.  It  should  even  be 
suffered  to  remain  till  it  has  become  perfectly  fine  and  transparent ;  as 
by  this  means  the  spirit  will  not  only  be  superior  in  quantity,  but  also 
in  fragrance,  pungency,  and  vinositj,  to  that  otherwise  produced. 

With  regard  to  performing  the  operation  of  distilling,  there  is  only 
one  genreiu  rule  th;it  can  be  given,  namely,  to  let  the  heat,  in  ail  cases, 
be.  as  gentle  as  possible.  A  water-bath,  if  sufficiently  large,  is  prefer- 
able to  any  other  mode,  and  will  perform  the  operation  witlf  jiQ  toe  dls* 
patch  requisite  for  the  most  extensive  business.*  As  the  end  of  rectifi- 
cation is  to  make  the  spirit  clean,  as  weU  as  strong,  or  to  deprive  if  of 
the  essential  oil,  as  well  as  of  the  aqueous  part,  it  will  be  proper  to  have 
regard  to  this,  even  in  the  first  distillation.  For  this  purpose,  the  spirit, 
as  it  first  comes  over,  should  be  received  into  a  quantity  of  cold  water ; 
as  by  this  mearis  the  connection  between  it,  and  the  oily  matter,  will  be 
considerably  lessened.  Fur  the  same  reason,  after  it  has  been  once  rec« 
tified  in  the  water-bath,  it  should  be  again  mixed  with  an  equal  quan« 
tity  of  water,  and  distilled  a  second  time.  Thus,  the  spirit  will  be  fireec 
from  most  of  the  oily  matter,  even  though  it  has  been  verv  much  im- 
pregnated with  it,  at  first.  After  the  spirit  has  been  distilled,  once  ot 
twice,  in  this  manner  from  water,  it  may  be  distilled  in  a  water-bat( 
without  any  addition ;  and  this  last  rectification  will  free  it  from  th 
greater  part  of  the  water  which  it  may  contain.  In  distilling  compound 
spirits,  a  small  still  has  been  found  to  answer  better  than  a  large  one. 

A  distiller's  apparatus  should  be  erected  in  an  out-building,  to  prevent 
anv  hazard  which  might  arise  from  fire : — spirituous  liquors  being  remark- 
ably combustible.  If  such  an  accident  should  occur,  a  woollen  blanket, 
or  ruf^,  hung  o^er  a  roller  in  a  water  butt,  is  the  readiest  and  best  ex- 
tinguisher. Let  the  distillerv  be  large  enough,  not  or)ly  in  regard  to  the 
room  required  for  the  still,  the  worm-tub  and  the  pump,  (which  should 

*  See  description  of  Mr.  Tritton's  still.  Chapter  4th. 
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be  all  tanged  together,  \  but  also^  that  the  spirits  and  vrash,  &c;  11M7 
be  contiguous  to  the  still,  for  the  convenience  of  tilling  or  charging  it* 
Uoom  is  lilrewise  required  for  empty  vessels,  tubs,  casks  and  other  uten- 
sils. The  still-houss  floor  should  be  pared,  or  flagged,  with  a  conside- 
rable descent  for  carrying  off  by  gutters  the  waste  wash  from  the  stiU, 
and  the  water  which  has  become  hot,  (and  consequently  uneless) 
In  the  worm  tub  or  refrigeratory.  It  is  absolutely  necessary,  that  the 
pump  should  afford  a  sufficiency  of  water,  to  supply  the  still,  to  cool 
tbe  worm,  and  to  dilute  the  spints  (to  a  certain  degree)  after  distillation. 
The  still  if  of  a  middling  size,  should  be  placed  upon  a  fiimaoe  of  brick- 
work, having  a  fire-place  24  inches  long,  9  inches  wide,  and  S3  inches 
high^ 

Let  the  still-cock  come  so  far  through  the  brick-work,  that  the  wash 
may  run  out,  either  into  cans,  or  otherwise,  as  there  is  oonveniency  for 
conveying  it  away.  The  brick-work  about  the  still  must  be  exactly 
round,  as  high  as  the  upper  nails  of  the  stUl,  (sloping  firom  the  flame  lest 
any  liquor  boil  over,)  and  wdl  mortared ;  also  covered  all  round  with 
coarse  canvas  or  hop-sack,  to  keep  the  wall  from  cracking. 

Tbe  worm-tub  must  be  placed  very  near  the  still,  upon  a  strong  wood- 
en frame  according  to  its  size,  which  must  be  six  or  eight  times  the  ca- 
pacity of  the  stilly  so  that  every  stave  may  rest  firmly  upon  the  frame  ; 
the  better  to  support  the  great  weight  of  such  a  quantity  of  water,  as  is 
necessary  for  keeping  the  worm  constantly  cold.  The  worm-tub  frame 
must  be  so  high,  that  when  the  tub  is  placed  upon  it,  the  low  end  of  the 
worm  which  comes  through  the  tub,  will  adimit  of  the  cans  being  rea- 
dily placed  under,  and  taken  away  when  they  are  full.  The  upper  end 
of  the  worm  must  be  placed  so,  that  the  arm  of  the  still-head  may  go 
into  it,  without  any  difficulty,  and  shut  so  close  as  to  be  easUy  luted  j; 
and  the  tub  must  stand  so  upright,  that  no  liquor  may  remam  in 
the  worm^  this  may  be  kuown  by  putting  a  pint  or  quart  of  water  into 
the  worm,  which  will  run  out  at  the  lower  end  of  it.  In  the  middle  of 
the  worm  tub,  place  a  wooden  gutter  three  or  four  inches  square  within, 
to  reach  from  the  top  to  the  bottom,  having  about  three  or  four  inches 
on  the  opposite  sides,  at  the  bottom  end  of  it,  left  open-;  so  that  the  cold 
water  pumped  into  the  gutter,  may  flow  out  at  the  two  breaches  to  the 
lower  part  of  the  worm*tub.  This  will  force  all  the  hot  water  to  ascend 
and  run  either  over  the  worm-tub;  or  through  a  waste  pipe,  soldered  in 
the  tub,  and  extending  down  the  sides,  to  convey  it  away.  The  pump 
must  l>e  placed  next  the  worm-tub,  and  must  be  of  such  a  height 
that  the  spout,  or  cock,  may  reach  the  gutter  fixed  in  the  middOfe ; 
80  that  the  water  may  be  more  easily,  and  with  less  waste,  con- 
veyed into  the  tub  to  cool  the  worm.  There  should,  also,  be  another 
spout  or  cock  in  the  pump,  rather  lower,  for  drawing  water  for  all  com- 
mon uses;  the  higher  spout  being  closed,  and  only  appropriated  for 
cooling. 

It  will  be  necessary  likewise  to  have  a  large  back,  set  upon  a  strong 
frame,  to  command  the  worm  tub,  and  to  contain  a  large  quantity  of 
water,  having  a  large  brass  cock  communicating  with  the  still,  &c. 
This  will  be  of  very  great  service  on  any  emergency ;  and  may  be  drawn 
off  in  much  less  time,  and  with  less  trouble,  than  by  pumping ;  finr  the 
still  may  accidently  be  dry,  which  would  be  productive  of  danger  if 
there  were  not  a  quantity  of  water  ready  at  hand. 

It  win  be  convenient  to  have  a  middle  sized  press,  fixed  firmly  in  a 
corner  of  the  distillery.    It  should  have  a  strong  bed,  to  contain  the  ar- 
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tides  to  be  pressedk  There  thould  also  be  six  balr*cloth8  somewhat 
wider  than  toe  press,  to  be  put  between  the  layers  of  cherries,  elder- 
berries, raspberries,  &c.  to  be  acted  on.  The  fruit  should  be  placed  in 
thin  layers ;  the  juice  will  run  off  by  a  spout  affixed  to  the  press,  into 
one  of  the  cans  placed  under  it. 

In  a  distillery,  are  required  a  variety  of  utensils,  such  as  three  or  four 
iron-bound  tuM,  capable  of  containing  from  a  hogs-head,  to  a  pipe,  of  any 
liquor ;  three  or  four  cans,  capable  of  holding  from  two  to  six  gallons 
by  measure ;  these  should  have  brass  or  other  marks  in  their  necks,  to 
whidi  they  should  be  filled ;  the  marks  are  intended  to  determine  th  j 

?iuantity  of  liquor.    Another  necessary  utensil,  is  an  iron-bound  wooden 
unnel,  which  br  computation  will  hold  three  or  four  gallons,  having  a 
strong  iron  nosel,  or  pipe,  to  put  into  the  bung  holes  of  the  casks. 

In  some  convenient  part  of  the  distillery  must  be  placed  a  pretty 
large  vessel,  eiUier  covered  or  open,  with  a  cock  in  it,  in  which  all  af  tier- 
runnings,  washings  of  casks,  drippmgs  of  the  cocks,  and  goods  accidet\t- 
ally  spoiled,  either  by  wrong  mixture,  or  otherwise ;  may  be  kept. 

The  contents,  when  in  sufficient  quantity,  may  at  any  time  be  put 
into  the  still,  and  purified. 

Another  necessary  utensil,  is  a  strong  copper  or  (in  pump,  five  feet 
long,  and  sU  inches  in  circumference ;  its  nosel  about  six  inches  from 
the  top  of  the  pump,  and  about  fourteen  inches  long.  The  use  of  this 
pump,  with  its  appurtenances,  is  to  draw  the  spirits  out  of  the  pieces, 
mto  the  cans,  to  cnai^e  the  sUll  with ;  and  for  many  similar  purposes. 
A  pewter  syphon  is  likewise  requisite ;  it  should  be  made  somewhat  se- 
milunar, about  six  feet  and  a  half  long,  and  four  inches  in  circumfe- 
rence. This  instrument  is  employed  to  draw  spirits  firom  any  vessel, 
where  the  pump  cannot  play. 

Flannel  Dags  are  very  necessary  in  a  distillery,  for  refining  the  thick 
and  feculent  matter,  at  the  bottom  oif  casks,  and  other  vesseC  These 
bags  are  each  made  of  a  vard  of  coarse  flannel,  sloped  so  as  to  have 
their  bottoms  narrow,  ana  their  tops  as  wide  as  the  fiannel  will  admit. 
In  shape  they  resemble  inverted  cones*  l^hev  are  to  be  well  sewed  up 
at  the  sides ;  and  their  upper  parts  are  to  be  raided  round  wooden  hoops 
and  well  fastened  to  them.  Tne  hoops  beuig  perforated  in  several  places, 
may  be  suspended  by  cords  firom  the  ceiling. 

In  Chapter  IV.  are  several  directions  for  preparing  lutes,  whereby  the 
joints  of  a  distilling  apparatus,  may  be  so  closed,  as  to  prevent  the  escape 
of  the  spirits. 

When  the  still  is  charged,  let  the  fire  under  it  be  lighted :  and  whilst 
it  bums  up,  the  joints  should  be  carefully  luted.  The  fire  should  be  of 
eoals,  which  give  a  more  uniform  and  lasting  heat  than  wood.  In  Scot- 
Imd,  peat,  or  turf,  is  used  for  this  purpose;  and  it  is  said,  that  the  spirits 
distilled  by  such  fires,  possess  a  peculiar  flavour  arising  from  this 
practice. 

By  laying  the  hand  on  the  still  and  capital,  as  the  fire  gains  strength, 
the  process  of  the  operation  will  be  ascertained ;  for,  whenever  the  hjnd, 
or  capital,  feels  hot,  it  is  a  proof  that  the  volatile  particles  have  arisen, 
and  are  about  to  enter  the  worm.  When  the  still-head  is  about  to  be- 
come hot,  prepare  a  damp  made  of  the  ashes  under  the  grate,  mixed 
with  as  much  water  as  wiil  properly  wet  them.  This  mixture  is  to  be 
thrown  upon  the  fire,  to  moderate  its  action,  at  the  instant  when  the 
distillation  lias  commenced.  By  this  precaution,  the  violence  of  the  fire 
will  be  abated:  otherwise,. the  spirits  would  come  through  the  worni. 
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111  a  nishing  stream,  and  very  foul ;  whereat,  it  should  be  quite  limpid, 
and  of  the  size  of  a  goose  quill.  When  one  or  two  cans  have  been  nlled 
with  the  spirit  from  the  worms  end,  there  is  little  danger  from  the 
lire,  which  may  now  be  permitted  to  bum  bright  and  strong.  Continue 
the  heat  as  long  a$  the  distilled  liquid  is  spirituous  to  the  taste.  It  must 
be  recollected,  however,  that  the  whole  of  the  distilled  liquid  is  not  of 
the  same  quality ;  that  which  comes  over  first,  being  more  strongly  im- 
pregnated with  alcohol,  than  that  which  runs  off  towards,  the  c<mclu- 
sioii  of  the  process.  These  are  of  course  to  be  kept  separate.  The 
weak,  when  m  sufficient  quantity,  may  be  re-dlstilled  alone,  or  it  may  be 
put  into  the  still  with  the  next  charge.  When  the  distilled  liquor  carries 
with  it  any  particular  flavour,  it  should  be  redistilled  with  essential  oiis^ 
in  order  to  convert  it  uito  a  compound  spirit,  bb  gin,  peppermint^  and 
other  cordials. 

When  all  the  spirituous  fluid  is  drawn  off,  the  still  should  be  emp- 
tied by  a  cock  in  the  side.  The  head,  &c.  should  then  be  removed,  and 
the  several  lutes  taken  clean  off.  The  still  may  now  be  charged  a  se- 
cond time  and  luted ;  and  then  the  process  is  to  be  carried  on  as  before. 
If  the  spirits  or  compound  to  be  maide,  is  of  a  different  nature,  or  fla- 
vour, from  that  procured  by  the  last  distillation,  the  still,  capital,  and  worm, 
should  be  thoroughly  cleaned  by  hot  water,  sand,  and  a  scrubbmg  brush, 
to  remove  the  oily  particles  which  adhere  to  their  internal  surfaces, 
The  worm  is  best  cleansed  by  passing  hot  water  through  it  repeatedly, 
until  the  water  flows  out  quite  flavourless. 

It  conduces  much  to  the  good  quality  of  compound  spirits,  when  the 
ingredients  of  which  they  are  composed,  are  infused  in'  spirits  all  night, 
before  distillation.  Let  all  these  be  bruised,  siloed,  or  otherwise  sepa« 
rated  before  infusion. 

Great  care  should  be  taken  that  no  grease,  tallow^  soap,  or  any  other 
unctuous  matter  fall  Into  the  tubs,  pieces,  rundlets,  or  cans.  All  these 
will  injure  the  appearance  of  the  spirits,  causing  a  flatness,  which  pre- 
vents the  rising  of  those  bells,  or  globules,  which  are  characteristic  of 
strong  spirit. 

Above  all  things,  lighted  candles,  torches,  or  papers,  should  not  be 
brought  near  any  vessel  containing  spirits.  The  flue,  or  chimney,  diould 
be  kept  constantly  clean,  both  to  prevent  conflagmtion,  and  to  preserve 
the  draught  of  the  fire  clear. 

In  dulcifying,  or  sweetening  the  spirits,  weiffh  the  sugar  and  dissolve 
it  in  one  or  more  cans  of  the  water,  with  which  the  compound  is  to  be 
made  up ;  bruise  the  sugar,  and  stir  it  well,  till  all  is  dissolved.  Then 
empt^  ft  into  the  cask,  containmg  the  spirits ;  mixmg  aJl  together,  by 
drawmg  off  several  cans  by  the  cock,  and  emptymg  them  into  the  casks 
by  the  bung  holes.  Now  rummage  all  well  together,  till  they  are  per- 
fectly compounded. 

Spirits,  or  Compounds,  that  are  strong,  require  no  assistance  in  setting, 
and  becoming  clear ;  but  those  that  are  weak  must  be  refined  by  the 
addition  of  some  other  substance.  To  every  hogshead  of  Geneva,  or 
other  spirituous  compound,  put  sx  ounces  of  powdered  alum,  previously 
dissolved  in  three  or  four  gallons  of  the  compound :  stir  all  weU  toge- 
ther. In  the  course  of  twenty-four  hours,  toe  whole  will  be  rendmd 
completely  clear. 

It  is  a  good  practice  to  leave  the  bung  holes  of  casks,  (containing 
spirits,  or  compounds  newly  made)  open  for  several  days:  this  improves 
their  flavour,  and  renders  them  clear,  sooner  than  they  would  otherwise  be. 
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It  is  an  error  to  tuppose  that  (be  aDirits  will  be  injured^  or  weakened, 
by  this  practice,  as  the  quantity,  wtiich,  by  any  possibility,  will  erapo- 
mte  from  so  small  aii  aperture,  is  comparatively  trifling  with  that  of  the 
whole  contents  of  the  cask. 

Il  has  been  repeatedly  prored  that  table-salt,  thrown  into  the  still, 
in  the  proportion  of  six  ounces  to  ten  gaUwis  of  any  liquid  to  be  dis- 
liUedy  will  greatly  improve  the  flavour,  taste,  and  strei^^  of  the  spiriL 
Tht  viscid  matter  will  be  fixed  by  the  salt,  whilst  the  volatile  matter 
ascends  in  a  state  of  great  purity.  But  some  even  suppose,  that  the  quan- 
tity of  alcohol,  produced  by  the  addition  of  aak,  is  greater  than  when 
^tiidUed  without  it :  and  a  distiller  in  Copenhapfen,  some  tame  since, 
published  an  account,  that  having  several  times  dastiQcd  brandy  and  gin, 
nrom  wheat  steeped  in  salt  water,  he  constantly  obtained  nearly  two- 
twenty-seventha  more  of  spirits,  than  from  an  equal  quantity  of  wheat  not 
so  steeped. 

The  flavour  of  malt  spirits  is  said  to  be  highly  improved,  by  putting 
three  ounces  and  a  half  of  finely  powdered  charcoal,  and  four  ounces 
and  a  half  of  ground  rice,  into  a  ^ uart  of  spirits,  and  letthig  it  stand 
during  fifteen  days,  frequently  stimng  it ;  then  Wt  the  liauor  be  strained, 
and  it  will  be  found  nearly  oif  the  same  flavour  as  branny. 

A  great  desideratum  among  distillers,  in  this  country,  is  to  imitate 
foreign  spirits,  such  as  brandy,  rum,  geneva,  &c.  to  a  tolerable  degree  of 
perfiK^tion ;  but  notwithstancung  the  many  attempts  that  are  daily  made 
for  this  purpose,  the  success,  in  general,  has  been  indiflferent.  The  ge- 
neral  method  of  distilling  brandies,  m  France,  differs  in  nothhig  from  that 
practised  here  with  malt*wash  or  molasses ;  nor  are  the  French  distillers 
m  the  least,  more  cleanly  in  thehr  operations.  Still,  though  brandy  is  dis- 
tOled  from  wine,  exfMrience  tells  us,  that  there  is  a  great  difl*erence  in 
the  grapes  from  whioh  the  wine  is  made.  Every  ^oil,  every  ctimate, 
every  kmd  of  grapes,  varies  with  regard  to  the  qaantity  and  quality  of 
the  spirit  distiued  from  them.  A  large  quantity  of  brandy  is  distilled 
in  France  during  the  time  of  the  rintage ;  for  the  poor  grapes  that  prove 
unfit  for  wine,  are  usually  first  gatherra,  pressed,  their  ^uice  fermented, 
and  instantly  distilled.  This  rios  them  of  their  poor  wmes  at  once,  and 
leares  their  casks  empty  for  the  reception  of  better.  It  is  a  general 
nik  with  them,  not  to  custil  wine  that  will  fetch  any  price  as  wine  ;  for, 
in  this  state,  the  profits  obtained  are  much  greater,  than  when  the  wine 
is  reduced  to  brandies.  The  large  stock  of  small  wines,  with  which 
they  are  almost  over*run  in  France,  sufficiently  accounts  for  their  ma- 
king such  vast  quantities  of  lunndy  in  that  country,  more  than  in  others 
whKh  lie  hi  warmer  climates,  and  are  much  better  adapted  to  the  pro- 
duction of  grapes.  Nor  is  this  the  only  source  of  their  brandies ;  all  the 
wine  that  turns  bad  is  condemned  to  the  still ;  and  also,  all  that  they 
can  neither  export,  nor  consume  at  home. 

The  Arabian  physicians  used  brandy  in  the  composition  of  medicines, 
but  Alexander  Tassoni  reUtes  that  the  Modenese  were  the  first  in  Su- 
rope,  who,  on  occasion  of  too  abundant  a  vintage,  made  and  sold  bran- 
dy In  considerable  quantities.  The  German  miners  had  first  acquired 
the  habit  of  drinking  it :  and  the  great  consumption  of,  and  demand  for 
this  liquor,  soon  induced  the  Venetians  to  participate  with  the  Modetiese 
In  this  new  branch  of  commerce.  Branny  did  not  come  into  gteneral 
use  till  towards  the  end  of  the  fifteenth  century,  and  even  then  it  was 
called  hunU  wtne.    The  first  printed  book  which  makes  mention  of 
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brandy,  recommeiided  it  as  a  areterrative  afaiait  matt  ^U^easM,  and  as 
a  means  to  prolong  youth  and  beauty ! 

For  a  lonf  time^  this  liquor  was  distilled  only  from  spoilt  wine,  and 
afterwards,  from  the  dregs  of  beer  and  wine ;  and,  when  instead  of  these, 
the  distillers  emplored  rye,  wheat,  and  bariey,  it  was  considered  as  a 
wicked  and  unpardonable  misuse  of  com :  it  was  for  a  considerable 
period  the  reodFed  opinion  in  France,  that  brandy  distilled  from  the  lees 
of  wine  or  the  husks  of  grapes,  was  iiyurious  to  the  health  of  those  who 
drank  of  it ;  in  consequence  of  which,  it  was  forbidden  to  distil  brandy 
from  such  ingredients,  under  pain  of  a  heav^  fine,  and  the  destruction 
of  the  stfl],  &c.  The  .fallacy  of  this  opinion,  liowever,  was  expos- 
ed by  an  order  of  council,  in  July  1784,  which  gave  permision  to  make 
brandy  both  from  the  lees  of  wine,  and  from  the  husks  of  grapes. 

The  Frrach  brandies  are  acknowledged  to  be  the  best  in  Europe, 
those  of  Nantes  and  Foitou,  of  which  the  qualities  are  pretty  similar, 
are  the  most  esteemed,  as  well  on  account  of  thdr  excellent  iuFOur,  as 
their  peculiar  fineness  and  strength ;  which  latter  is  such,  that  they 
bear  toe  head-proof  longer  than  any  other  spirituous  liquor.  It  is  of 
these  brandies,  therefore,  that  the  greatest  quantity  is  exported.  Tlie 
brandies  of  Anjou,  Touraine,  Orleans,  &c.,  although  not  exactly  equal 
in  quality  to  the  brandies  of  Nantes  and  Foitou,  are  excellent.  Nantes, 
alone,  annually  ships  from  seven  to  ei^ht  tliousand  barrels  of  brandy, 
and  Bourdeaux  nearly  double  that  quantity. 

The  mode  in  which  the  merchants  of  the  French  ports  purchase  their 
brandies,  is  as  follows :  thcT  write  to  the  distillers  to  send  them  sam* 
pies  of  certain  qualities  of  brandy,  (all  of  which  are  distinguished  by 
numbers;)  the  samples  are  acoordiiu^ly  forwarded  in  pluals  ;  on  recei- 
ving them,  the  merchant  briskly  strii^s  the  bottom  oi  each  phial  vdth 
his  open  hand,  which  causes  the  bubbles,  or  beads,  to  appear  on  the  sur- 
fiwe  of  the  liquor.  By  their  size,  and  duration,  he  forms  his  judament 
of  the  respective  strenath  of  each  sample.  If  the  beads  be  small,  and 
quick  W  disappear,  the  orandy  is  weak;  atid  vice  versa.  A  practice  has 
prevailed,  for  some  time,  amona  several  of  the  French  distillers  of  adul- 
terating their  brandies,  to  make  them  bear  a  head,  by  mixing  vrith 
them  a  certain  quantity  of  strong  barley-sugar ;  but  this  gives  the  liquor 
such  a  degree  of  harshness,  as  cannot  but  be  perceived,  on  tasting  it  Ge- 
nuine brandy  invariaUy  possesses  a  smooth  vinous  flavour,  and  does  not 
bite  the  tongue  in  the  same  manner  as  the  adulterated  liquor. 

DCCCCXLT. 

Imitation  of  Cogniac  B&A2n>Y. 

Engliah  spirits,  with  proper  management,  are  convertible 
into  Brandy  that  shall  hardly  be  distinguished  from  the 
foreign,  in  many  respects,  provided  the  operation  b  neatly 
performed.  The  best,  and  indeed  the  omy  method  of  imi- 
tating French  brandies  to  perfection,  is  by  an  essenHal  oil  of 
wine ;  this  being  the  very  ingredient  which  ^ves  the  Fren^ 
brandies  their  flavour.  It'  must,  however,  oe  remembered, 
that  in  order  to  use  even  this  ingredient  to  advantage,  a  pure 
tasteless  spirit  mustjlrst  be  proauced;  (or  it  would  be  absurd 
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to  expect,  that  this  essential  oil  should  be  aUe  to  ^ve  die 
agreeable  flavour  of  French  brandy  to  our  malt  spirit,  al- 
ready loaded  with  its  own  oil,  or  strongly  impr^nated  with 
a  lixivious  taste  fiom  the  Alkaline  salts  used  in  rectification. 

To  prepare  the  oil  of  wine,  dissolve  some  cakes  of  dry 
wine-lees  m  6  or  8  times  their  weight  of  water,  distil  the 
liquor  by  a  slow  fire,  and  separate  the  oil  by  a  separatory 
dass,  reserving  for  the  nicest  uses  that  which  comes  over 
first,  the  succeeding  cnl  bong  coarser  and  more  resinous. 
This  oil  of  wine  may  be  dissolved  in  Alcohol ;  by  which 
means  it  will,  for  a  lonjB^  time,  be  fully  possessed  of  all  its  fla- 
vour ;  but  otherwise  it  wLU  soon  grow  rancid. 

The  essential  oil,  however,  must  be  drawn  from  the  same 
kind  of  lees  as  the  Brandy,  to  be  imitated,  was  procured  from : 
that  isy  in  order  to  imitate  Cosniac  Brandy,  it  will  be  neces- 
sary to  distil  the  essential  oil  from  Cogniac  lees ;  and  the 
same  for  any  other  kind  of  Brandy.  For  as  different  bran- 
dies have  different  flavours,  and  as  these  flavours  are  entirely 
owing  to  the  essential  oil  of  the  mpe,  it  would  be  prepos- 
terous to  endeavour  to  imitate  the  flavour  of  Cogniac  Brandy 
with  an  essential  oil  procured  from  the  lees  of  Bourdeaux 
wine.  After  the  flavour  of  the  Brandy  is  well  imitated  by 
a  proper  dose  of  the  essential  oil,  and  *  the  whole  reduced 
into  one  simple  and  homogeneous  fluid,  other  difficulties  still 
remain  :  the  colour,  the  proof,  and  the  softness,  must  aho 
be  regarded,  before  a  spirit  that  perfectly  resembles  Brandy 
can  be  procured.  With  regard  to  the  proof,  it  may  be  ea- 
sily accomplished,  by  usin?  a  spirit  rectified  above  proof;  diis, 
after  bdng  intimately  combined  with  the  essential  oil  of  wine, 
may  be  reduced  to  a  proper  standard  by  distilled  water 
The  softness  may,  in  a  great  measure,  be  obtained  by  dis- 
Ullin^  and  rectifying  the  sjurit  over  a  eentle  fire ;  wnat  is 
wanting  in  this  criterion,  when  the  spirit  is  first  made,  will 
be  supplied  by  time :  for  it  must  be  remembered,  that  it  is 
time  alone  that  gives  this  property  to  French  brandies,  at 
at  first  they  are  acrid  and  fiery.     Treacle,  or  burnt  sugar, 

f'ves  the  spirit  a  fine  colour,  nearly  resembling  that  of 
rench  brandy ;  but  as  its  colour  is  dfeep,  a  large  quanti^ 
must  be  used.  This  is  not,  however,  attended  with  any  bad 
consequence ;  for  notwithstanding  that  the  spirit  is  really 
weakened  by  this  addition,  yet  the  bubble-proof,  (the  gene- 
ral criterion  of  spirits,)  is  greatly  heightened  by  the  tenacity 
Imparted  to  the  liquor  by  the  treacle.  The  spirit  acquires 
from  the  mixture  a  sweetish  or  luscious  taste,  which  renders 
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it  very  agreeable  ia  some  palates.  A  much  amailer  quantity 
of  burnt  sugar,  than  of  treacle,  will  be  sufficient  for  ookniriog 
the  same  quantity  of  spirits :  the  taste  also  is  very  different; 
for,  instead  of  the  sweetness  imparted  by  the  treade,  the 
spirit  acquires  from  the  burnt  sugar  an  agreeable  tuttemeas, 
and,  by  tnat  means,  recommends  itself  to  many  who  dislike  a 
luscious  spirit  The  burnt  sugar  is  prepared  by  dissolving 
a  proper  quantity  of  su^r  in  a  little  water,  and  scorching  it 
over  the  fire  till  it  acquu-es  a  black  colour. 

Observations.  The  spirit  distilled  from  molasses,  or  treacle,  is  very 
pure.  It  is  made  from  common  treacle  dissolved  in  water,  and  fer- 
mented in  the  same  manner  as  the  wash  for  the  comnum  malt  spirit. 
But  if  some  particular  art  is  not  used  in  distilling  this  spirit,  it  will  not 
prove  so  vinous  as  malt  spirit,  but  more  flat  and  less  pungent,  (though 
otherwise  much  better  tasted,)  as  its  essential  oil  is  of  a  less  offensive 
flavour.  Therefore,  if  fresli  wine-lees,  abounding  in  tartar,  are  well 
fermented  with  molasses,  the  spirit  will  acquire  a  greater  vinosity  and 
briskness,  and  approach  much  nearer  to  the  nature  of  foreign  Brandy. 
If  the  molasses-spirit,  brought  to  the  common  proo^strengtb,  is  found 
not  to  have  sufScient  vinosity,  it  will  be  proper  to  add  some  sweet 
spirits  of  nitre ;  and  if  the  spirit  has  been  properly  distilled  by  a  gentle 
h^at,  it  may,  by  this  addition  only,  be  made  to  pass,  with  ordinary 
judges,  as  French  brandy.  Great  quantities  of  this  spirit  are  used  in 
adulterating  foreign  brandy,  rum,  and  arrack.  Much  or  it  is  also  used, 
alone,  in  making  cherrv-brandy  and  other  cordials  by  infusion ;  in  all 
which,  many,  and  perhaps  with  justice,  prefer  it  to  foreign  brandies. 
Molasses,  like  all  other  spirits,  is  entirely  colourless  when  first  extracted; 
but  distillers  always  ^ve  it,  as  neariy  as  possible,  the  colour  of  foreign 
spirits. 

dccccxlvi. 

British  Brakdy. 

To  sixty  ^dlons  of  clean  rectified  spirits,  put  one  pound 
of  sweet  spirit  of  nitre,  one  pound  of  cassia  buds  ground,  one 
pound  of  bitter  almond  meal,  (the  cassia  and  almond  meal  to  be 
mixed  together,  before  they  are  put  to  the  spirits,)  two  ounces 
of  sliced  orris  root,  and  about  thirty,  or  forty,  prune  stones, 
pounded ;  a^tate  the  whole  well  together,  two  or  three  times 
a  day,  for  three  days  or  more ;  let  them  settle,  then  pour  in 
on6  gallon  of  the  best  wine  vinegar;  and  add  to  every  four 
gallons,  one  gallon  of  foreign  brandy. 

DCCCCXLVll. 

Process  of  fbefabing  Gin,  in  Holland. 

The  grist  is  composed  of  ten  Quarters  of  malt,  ground 
considerably  finer  than  our  malt-distillers'  barley-grist,  and 
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three  quarters  of  rye-tncal ;  or,  more  frequentlvy  of  ten  quar- 
ters oTrye  and  three  quarters  of  nuilt  meal.  The  ten  quar- 
ters are  first  mashed,  with  the  least  quantity  of  cold  water  it 
is  possible  to  blend  it  with,  and  when  uniformly  incorporated, 
as  much  boiling  water  is  added  as  forms  it  into  a  thin  batter; 
it  is  then  put  into  one,  two,  or  more  casks,  or  gyle  tuns,  with 
a  much  less  quantity  of  yeast  than  is  usually  employed  by 
our  distillers.  Generally,  on  the  third  day,  the  Dutch  dis- 
tillers add  the  malt  or  rye  meal,  prepared  in  a  similar  man- 
ner, but  not  before  it  comes  to  the  temperature  of  the  fer« 
menting  wash ;  at  the  same  time  adding  as  much  yeast  as 
at  first. 

The  principal  secret  is  the  management  of  the  mashing 
part  of  the  business,  in  first  thorougmy  mixing  the  malt  with 
the  cold  water,  and  in  subsequently  adding  the  due  propor- 
tion of  boiling  water,  that  it  may  still  remain  sufiidently 
diluted  after  the  addition  of  the  fine  meal ;  also  in  well 
rousing  all  together  in  the  back,  that  the  wash  may  be  dilute 
enough  for  distilling,  without  endangering  its  burning  to  the 
bottom  of  the  still.  Thus,  they  commodiously  reduce  the 
business  of  brewing,  and  fermenting,  to  one  operation.  By 
using  cold  water  uniformly  to  wet  the  malt,  all  danger  of 
clogging  is  necessarily  avoided.  By  diluting  the  wash  thin 
enough  to  be  fermented  and  distilled  togeOier,  (by  which 
means  the  spirit  of  the  bran  and  husky  part,  as  well  as  of 
the  flour  of  the  grain,  are  completely  extracted,)  the  Dutch 
distillers  obtain  more  spirit  from  their  grain  than  we  do,  and 
of  a  better  quality,  with  not  half  the  trouble  taken  by  our 
distillers.  Their  stills  usually  contain  from  three,  to  fire, 
hundred  gallons  each ;  they  constantly  draw  off  three  cans 
of  phlegm,  after  the  runnings  cease  to  burn  on  the  head  of 
the  still,  when  distilling  wash^;  and  five  cans  when  distilling 
low  wines.  This  practice  we  are  unacquainted  with,  as  we 
usually  draw  the  nre  as  soon  as  the  runnings  from  the  still 
bum  languidly  on  the  still-head.  This,  ana  the  great  quan- 
tity of  rye  the  Dutch  use,  renders  their  spirit  so  much  more 
aad ;  and  the  diluteness  of  their  wash  is  a  very  good  reason 
fot  the  great  purity,  and  quantity,  of  their  spirit 

To  every  twenty  gallons  of  spirit,  about  the  strength  of 
proof-spirit,  they  add  three  pounds  of  juniper-berries,  with 
two  ounces  of  Od  of  Juniper,  and  distil  by  a  slow  fire :  this 
produces  the  best  Rotterdam  gin.  An  inferior  kind  is  made 
with  a  less  proportion  of  berries,  sweet-fennel  seeds,  and 
Strasburgh  turpentine,  without  a  drop  of  juniper  oil.     This 
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compound,  and  a  better  sort  (but  inferior  to  the  Rotterdam 
gin,)  are  made  at  Weesoppe. 

Observations,  In  Consett's  Travels  in  Sweden,  we  are  informed  that 
grain  is  not  the  only  ingredient  used  in  that  country  for  the  distillation 
of  spirits.  He  says,  *'  The  low  priced  Brandies,  and  Oin,  are  made 
from  rye,  and  ants,  a  species  of  insect  very  plentiful  in  this  country. 
Upon  inquiry^  1  find  that  these  ants  supply  a  resin,  an  oil,  and  an  acid^ 
wnich  hare  been  deemed  of  considerable  sendee  in  the  art  of  physic.  The 
ant,  used  upon  these  occasions,  is  a  remarkably  large  black  insect,  com- 
monly found  in  small  round  hUlocks,  at  the  bottom  of  the  fir-tree.  It  Is 
lestf  to  be  wondered,  that  they  should  use  these  insects  in  their  distiU 
kries,  than  that  they  should  eat  them,  and  consider  them  as  highly 
palatable  and  pleasant." 

dccccxltiii. 
Distillation  of  Rum  in  the  West  Indies. 

In  the  stilUhouse^'as  well  as  in  theboilkig-house,  the  greatest 
cleanliness  is  necessary ;  the  vats,  (at  the  beginning  cf  tbc 
harvest,)  ought  to  be  well  washed  out,  with  both  warm  and 
cold  water,  to  divest  them  of  any  filth  which  may  have  ad- 
hered to  their  bottoms  and  sides,  since  they  were  last  in  use. 

At  first,  a  greater  proportion  of  skimming  from  the  sugar- 

Sans  must  be  used,  than  will  afterwards  be  necessar}*-,  as  the 
istiller  has  no  good  Ices,  and  very  little  molasses  to  add  to 
the  mass ;  besides,  the  skimmings,  at  the  commencement  of 
the  season,  are  not  so  rich  as  they  will  be  in  March,  Aprils 
and  May,  which  are  esteemed  the  best  yielding  months. 
The  following  proportions  will  succeed  well  in  the  b^inning: 
for  every  hundred  gallons,  the  vat  contains,  put  (orty-five 
gallons  of  skimmings,  and  five  gallons  of  molasses,  to  fifty 
gallons  of.  water.  When  tliere  are  good  lees,  (or  returns,  as 
they  are  commonly  called,)  mix  equalquantities  of  skimmings, 
lees,  and  water,  and  for  everjr  hundred  gallons,  add  ten  ^- 
Ions  of  molasses.  When  the  mill  is  ming,  and  therefore,  when 
there  are  no  skimmings,  mix  equal  parts  of  lees  and  water, 
and  for  every  hundred  gallons  add  twenty  gallons  of  mo- 
lasses. From  liquor  set  in  these  proportions^  the  distiller 
may  expect  to  obtain  from  ten,  to  fifteen,  per  cent  of  proof 
rum,  and  other  products.  But  die  quantity  of  spirit  will 
depend  greatly  on  the  quality  of  the  ingredients,  and  in  some 
measure  on  the  weather ;  Uierefore  an  intelligent  distiller 
will  vary  his  proportions  accordingly. 

Rum  difiers  from  what  we  simply  call  sugar  spirit,  as  it 
contains  more  of  the  natural  flavour,  or  essential  oil^  of  the 
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sugar-cane ;  he^noe  it  is  generally  thought,  that  the  rum  de- 
rives its  flavour  from  the  cane  itself. 

When  a  sufficient  stock  of  materials  is  got  together,  the 
West-India  distillers  add  water  to  them,  and  ferment  them 
in  the  common  method.  The  fermentation,  however,  is  al- 
-ways  carried  on  very  slowly  at  first ;  because  at  the  beginning 
of  the  season  for  making  rum,  in  the  islands^  the  mstillers 
want  yeast  to  make  it  work;  but  after  this,  they,  by  degrees, 
procure  a  sufficient  quantity  of  the  ferment,  which  arises  up 
as  a  head  to  the  liauor  in  the  operation ;  and  thus  they  are 
able  afterwards  to  ^rment,  and  make  tlieir  rum  with  a  great 
deal  of  expedition,  and  in  very  large  quantities. 

When  the  wash  is  fully  fermented,  the  distillation  is  car- 
ried on  in  the  common  way,  and  the  spirit  is  made  up  prooi^ 
though  sometimes  it  is  brought  to  a  much  greater  deme  of 
stren^,  nearly  approaching  to  that  of  alcohol.  It  is  then 
called  double  custiiled  rum. 

Obiervations.  It  would  be  easy  to  bring^  the  spirit  to  a  much  greater 
degree  of  strength  than  we  usually  find  it,  if  it  did  not  bnng  over  in  the 
distillation  so  kurge  a  quantity  of  a  grois  oily  matter,  whidi  is  often  so 
disagreeable,  that  the  rum  must  be  suffered  to  lie  by  a  long  time,  to  be- 
come mellow,  before  it  can  be  used. 

The  best  state  to  iceep  rum,  both  for  exportation  and  other  uses,  is, 
doubtless,  in  that  of  alcohol,  or  ardent  spirits.  In  this  manner,  it 
would  be  contained  in  lialf  the  bulk  it  usuaJlv  is,  and  might  be  let  down 
to  the  common  proof  strength  with  water,  when  necessary. 

What  is  termed  sugar-spirit,  is  extracted  from  the  washings,  skim- 
mings, dross,  and  waste  of  the  boiling-house.  These  are  to  m  diluted 
with  water,  fermented  in  the  same  manner  as  molasses  or  wash^  and 
then  distilled  in  the  common  method.  If  the  operation  be  careHillj  per- 
formed, and  the  spirit  well  rectified,  it  may  be  mixed  with  brandies,  in 
large  proportion,  to  great  advantue ;  for  this  spirit  will  be  found  supe- 
rior to  that  extracted  from  ireack,  and  consequently  more  proper  for 
these  uses.  In  Barbadoes  a  very  good  spirit  of  this  kind  is  prepared 
firom  the  cane  Juice,  called  cane  spirit,  resembling  very  pure  rum. 

nccccxLtx. 

Imitation  of  Jamaica  Rum. 

To  imitate  Jamaica  Rum,  it  is  necessary  to  procure  some 
of  the  tops,  or  other  parts  of  the  Sugar  Canes,  and  to  put 
them  in  a  still,  in  the  proportion  of  a  pound  wieight  to  two 
gallons  of  pure  flavourless  spirit,  and  one  gallon  of  pure 
water.  The  distillation  may  be  carried  on  by  a  brisk  heat, 
provided  there  is  a  quantity  of  common  salt,  (in  the  propor* 
tion  of  an  ounce  to  each  gallon  of  liquid  in  the  still,)  to  pre- 
vent .tlie  mucilaginous  matter  from  arising  with  the  spirit* 


580  DIITILLATIOV. 

The  product  when  rectified  and  coloared  by  biinit  suguv 
will  possess  every  character  of  excellent  Bum. 

DCCCOL. 

Spirits  distilled  from  Ca&eots. 

Id  France,  ffmrits  have  been  largely  distilled  from  the  fer« 
mented  juice  of  the  Potatoe,  and  Potatoe  Apple,  and  in 
England  from  Carrots.  Of  the  experiments  wito  the  latt^ 
vegetable  substance,  Dr.  Hunter  of  York,  who  performed 
them,  has  given  us  the  following  interesting  account. — ^^  I 
took  one  ton  and  eight  stone  of  Carrots,  which,  after  bdng 
exposed  a  few  days  to  dry,  weighed  160  stone.  After  being 
washed,  topped,  and  tailed,  they  lost  in  weight  eleven  stone. 
The  whole  being  cut,  I  put  one-third  of  the  quantity  into  a 
copper,  with  twenty-four  gallons  of  water,  and  after  covering 
them  up  close,  the  fire  was  lighted  underneath,  which  in 
three  hours  reduced  the  whole  into  H  pulp.  The  other  two- 
thirds  were  treated  in  the  same  manner,  and  as  the  pulp 
was  taken  from  the  copper,  it  was  carried  to  the  press,  wnere 
the  juice  was  extracted  with  great  facility.  The  liquor  ob- 
tained amounted  to  SOO  gallons,  and  was  of  a  rich  sweet 
taste,  resembUng  worL  It  was  then  put  into  the  copper  with 
one  pound  of  hops.  It  was  suffered  to  boil  about  five  hours, 
when  it  was  put  into  the  cooler.  Here  it  remained  till  the 
heat  came  down  to  66  degrees.  From  the  cooler  it  was  dis- 
charged into  the  vat,  where  six  quarts  of  yeast  were  put  to 
it,  in  the  usual  manner.  It  continued  to  worl:  forty-eight 
hours,  during  which  time  tlxe  heat  ^adually  decreased,  con- 
trary to  what  is  observed  in  other  liquors  during  fermenta- 
tion. At  this 'time  it  was  at  58^,  when  the  veast  be- 
gan to  fall.  I  then  heated  twelve  gallons  of  unfermented 
juice,  and  puttinfi^  it  to  the  liquor,  tiie  heat  was  raised  to 
66^.  It  worked  afresh  for  twenty-four  hours  longer, 
the  liquor  gradually-  lowering,  as  before,  from  66^  to 
S8^.  The  yeast  now  beginning  to  fall,  the  whole  was 
tunned  into  half-hogsheads,  where  it  continued  to  work  from 
the  bung.  During  the  progress  of  the  fermentation,  the  air 
in  the  brewhouse  was  at  46^  and  44^.  As  the  liquor  in  the 
vat  seemed  to  lose  heat  hourly,  instead  of  gaining  it,  I  thought 
it  right  to  keep  a  fire  in  the  place  during  the  whole  time  ot 
fermentation.  After  standing  three  days  in  the  casks,  the 
liauor  was  thrown  into  the  still,  and  fifly  gallons  drawn  off. 
Tnis  was  rectified  the  next  day,  without  any  additional  sub 
stance,  and  twelve  gallons  of  spirit  were  obuined." 
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ObservatioHS,  *'  The  lefuae  of  tiie  carroU  we]^|faed  fbrty^dgbt  stone, 
«rhich,  added  to  the  tops  and  taUs,  made  provision  for  ham.  To  this 
•hould  be  added  the  wash  from  the  stili,  which  measurea  about  114 
gallons.  In  this  instance,  the  refuse  of  an  acre  of  carrots  greatly  ex« 
ceeds  that  of  an  acre  of  barley,  which  is  a  valuable  consideration  where 
hogs  are  kept.  By  my  ezpenoient,  an  acre  of  carrots,  (SO  tons)  will 
produce  S40  gallons  of  spirit.  This  is  considerably  more  than  what 
can  be  obtained  from  five  Quarters  of  barley,  which  I  consider  as  an 
equal  pioduoe.  I  estimate  toe  cultivation  of  an  acre  of  carrots  at  £10, 
in  whidi  sum  I  include  rent,  ploishiog,  weeding,  and  all  expenoes ; 
and  as  &r  as  I  am  able  to  guess,  the  expence  of  fermentation  and  dis- 
tillation wiU  amount  to  about  £15  more.  So  that  estimating  the  spirit 
at  three  shillings  and  sixpence  per  gallon,  unexcised,  the  profit  will  be 
£17  per  acre,  to  be  divided  between  the  grower  and  manufac^turer,  ex- 
clusive of  wnat  is  produced  by  the  refuse,  which,  in  large,  distilleries 
would  make  a  considerable  part  of  the  profit." 

DCCCCLI. 

Usquebaugh. 

Usquebaugh  is  a  Ter^  celebrated  cordial.  There  are  dif- 
ferent ways  of  making  it,  but  the  following  is  the  most  pre- 
ferable. 

Take  of  nutmegs,  cloves  and  cinnamon,  each  two  ounces; 
of  the  seeds  of  anise,  carraway,  and  coriander,  each  four 
ounces;  liquorice-root,  sUced,  half  a  pound;  bruise  the 
seeds  and  spices,  and  put  them  together  with  the  liquorice 
into  the  still,  .with  eleven  gallons  of  proof  spirits,  and  two 

S lions  of  water ;  distil  with  a  pretty  orisk  ^re.  As  soon  as 
e  still  bq^ns  to  work,  fasten  to  the  nosel  of  the  worm  two 
ounces  of  English  saffron,  tied  up  in  a  cloth,  that  the  hquor 
may  run  through  it,  and  extract  all  its  tincture.  When  the 
operation  is  finished,  sweeten  with  fine  sugar. 

Observation,  Thia  cordial  may  be  much  improved  by  the  following 
additions:  Di^t  4  pounds  of  stoned  raisins,  3  pounds  of  dates,  and 
a  pounds  of  skced  liquorice  root,  in  two  gallons  of  water,  for  IS  hours. 
When  the  liquor  is  strained  off,  and  has  deposited  all  sediment,  decant 
it  gently  into  the  vessel  containing  the  Usquebaugh. 

DCCCCLI. 

Layendkr  Spirit. 

Take  fourteen  pounds  of  Lavender  flowers,  ten  gallons 
and  a  half  of  rectified  spirit  of  wine,  and  one  gallon  of  water ; 
draw  off  ten  gallons  by  a  gentle  fire ;  or,  which  is  much  better, 
by  a  sand-bath  heat 

Obtervations.  To  convert  this  into  the  red  liquid  known  by  the  name 
of  Compound  Lavender  Spirit: — Take  of  lavender  spirit  above  de- 
scribed, two  gallons ;  of  Hungary  water,  one  gallon ;  cinnamon  and  nut- 
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iMgs,  of  each  three  ounces ;  and  of  led  sauiiden,  one  ounce ;  digc^st  the 
whole  for  three  dayi  in  a  gentle  heat,  and  then  filter  it  for  um.  Some  add 
saffron,  niuslr»  and  ambergris,  of  each  half  a  scruple  ;  but  those  are  now 
generally  omitted. 

pccccliu. 

Hungary  Watbr. 
Take  c£  the  flowery  top»  with  the  leaves  and  flowers  of 
rosemary,  fourteen  pounds;   rectified  spirit,  eleven  gallons 
and  a  half;  water,  one  gallon;  distil  off  ten  gallons  by  a 
moderate  fire. 

ObservaHont,  This  is  called  Hungary  water,  from  its  being  first 
made  for  a  princess  of  that  kingdom.  Some  add  lavender  powers, 
and  others  fiorentine  orris-root ;  out  what  is  most  esteemed,  is  made 
with  rosemary  only. 

dccccliv. 
Cinnamon  Cordiai.. 

Take  aght  pounds  of  fine  cinnamon,  bruised ;  seventeen 
gallons  of  clear  rectified  spirit,  and  two  gallons  of  water.  Put 
them  into  the  still,  and  disest  them  twenty-four  hoiurs  by 
a  gentle  heat;  after  whicn,  draw  off  sixteen  gallons  by  a 
pretty  strong  heat 

Observation.  The  proportion  of  ingredients  and  products  in  thlat 
and  the  foregofaig  operations,  may  be  reduced  to  any  desired  poinL 


(    «8S    ) 


CHAPTER  XX. 

m 

PRESERVATIVES  AGAINST  ANIMAL  AND  VEGETABLE 

PUTREFACTION,  &e. 


Geksjial  Obsebvations. 


A  LL  ^nimal  and  Vegetable  substances  possess  properties 
which  constitute  what  is  called  life ;  and  when  these  cease  to 
existin  those  substances,  their  remains  become  subject  to  decay 
and  putrefaction,  or,  in  other  words,  to  Chemical  decompoiiium. 

In  all  ages,  proficiency  in  the  art  of  preserving  certain 
substances  from  decomposition,  has  been  a  desirable  object ; 
and  we  find  that  in  every  country,  this  art  has  been  practised 
in  a  certain  degree.  In  Egypt  it  was  carried  to  so  ^at  a  pitch 
et  improvement,  as  to  stamp  upon  the  Ancient  mhabitants, 
a  character  for  perfection  in  the  arts,  unrivalled  by  any  other 
nation,  ancient  or  modem.  Tlie  art  of  embalming  dead 
bodies  so  as  to  prevent  decay  for  several  thousand  years ; 
amazes,  whilst  it  defies  the  most  ingenious  speculations  of 
modem  chemists.  Nor  was  this  art  confined  to  what  is  now 
termed  the  old  world,  it  was  also  practised  by  the  ancient 
inhabitants  of  the  great  Continent  of  America.  In  the 
Nitre  caves  of  Kentucky,  a  female  Mummy  has  been  lately 
found  in  a  most  complete  state  of  preservation.  This  cu- 
riosity, which  had  no  doubt  been  immured  in  its  vast  Se- 
pulchre for  many  ages,  is  now  in  the  New  York  Museum. 
Other  ancient  nations,  too,  have  been  in  the  habit  of  curing 
and  preserving  Animal  substances  aocordins  to  various  me- 
thods, some  of  which  are  now  practised  oy  the  moderns, 
and  others  are  perhaps  for  ever  buried  in  omivion. 

The  known  processes  for  the  conservation  of  animal  and 
vegetable  substances,  Bxe  desiccation^  and  the  use  of  corrective 
means.  Desiccation  is  the  art  of  drying  animal  and  vegetable 
substances,  so  that  their  qualities  shsU  not  be  destroyed  by 
being  kept  in  their,  otherwise»  natural  state;  for  when  per- 
fectly dry,  and  in  certain  degrees  of  temperature,  tney 
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are  not  liable  to  decomposition.  On  this  principle  vast 
quantities  of  Salmon  are  annually  conveyed  in  a  frozen 
state  to  London  fi*om  the  nordi  of  England  and  Scotland  ;* 
and  the  inhabitants  of  tl\e  still  more  Northern  resions  con- 
•tantly  preserve  their  Ibod,  by  freezing  it,  unchanged  through 
the  longest  winters.-f  The  gelatinous  and  other  soluble 
parts  of  aaimal  substan^s^  when,  extracted  by  boilings  ^od 
kept  in  a  sof\  moist  sUI^»  very  readily  putrefy.  Jaut  if 
the  same  matter  be  dried  by  a  gentle  heat»  and  secluded 
from  moisture  and  aii;  by  bemg  Kept  in  bottles  or  metallic 
cases,  it  will  remain  very  long  without  decay.  On  this  prin- 
ciple is  made  that  well-known  and  useful  substance,  portable 
soup.  In  the  bumiii|r  dxmate  of  Airica,  v^hen  it  is  intended 
to  preserve  a  dead  animal  for  food,  all  that  is  necessary  is  to 
•lit  the  muscular  paris  into.  thiA  sd4p8»  fircopa  which^  in  a  few 
bouirs^  the  heat  of  the  sua  exhales  aU  moistvire,  reducing 
them  to.  a  substance  like  leather  or  horn,  whkh  proye^  to  )^ 
unflufl«septible  of  future  decaj  from  putrefacti<w.  Sq  9^90^ 
eaitif 6  hiunati  bodies,  buried  in  the  ari<l  sao^s  of  |hoc^  cpun- 
tiiss,  have  often  been  found  cgMverted,  by  eixlmlatioB  and  nb* 
sorption  of  their  natural  moistuee,  iota  a  dvy  hivrd  sort  of 
mujoiBy,  incapable  of  any  further  change  fram  tW  agew^ 
of  these  causes,  to  which,  m  suoh  situations,  they  are  exppfied. 
Similar  causes  produce  the  same  effects  on  w^od^  aa  iob 
theroo&  and  other  timber  of  large  buiidtngs,  which  Qontiiiiie 
{or  an  astonishing  length  lef  time  uncbiMn^d ;  witness  the 
timber  of  that  noble  edifioe  WestminAter-lial],  built  by 
Ridiard  II.  in  1897;  and  the  more  extraordinary  instaacM 
quoted  by  Dr.  Darwin,  in  his  ingeniwa  work  the  PhyUn 
beia,  of  the  grtes  of  the  old  St.  Peter-a  church  in  Booi^ 
yrhkk  are  said  to  hare  continued  vitbcrat  rotting  Snwk  the 
tune  of  the  emperor  Conslantkie  to  that  o€  Vcft  £ngCM 


*  J^rlng  (bftipre^ter  psrt  of  tfa^  aenson,  th^  hak  are  sfnt  (^f^Uh  ^ 
metroppU/i  packed  in  iqo ;  for  this  j^u^iiof  e;  they  are  Uid.  oxx  their  99^9  la 
boxes  about  fpur  feet  long  and  eighteen  incKes  deep^  the  ice,  wkjch  U 
previouify  broken  'm  siti^H  pieces^  (about  the  size  of  bay  salt)  is  then  put 
over  them  aint  beaten  down  as  bavd  at  can  be  done  without  broiaiiig  th» 
^^Impp,  aAqv  wbick  tin.  M  t«  put  on»  ao^  in  this  nmn^v  <JM^y  are  kept 
perfectly  fjce«h.  for  a  fjqitiMght  or  three  weeks. 

t  It  is  ifelated  in  an  account  of  some  voyage  to  th^  north  seas, 
thiit  one  of  the  crew  having  died  was  buried  severaj  feet  in  the  earth. 
9«veral  yeav»  ailerwnrde,  the  amie  ehip  harinr  sailed  m  t^Mt  seat,  the 
creif  had.  iha  cui;iftd^  to  dig  the  gsvr»  of  their  comrade  when  thaj 
fon/i^  the  b(4y  U^  the  aaa^  (Doq^fn  st^ta  ia  which  it  vaa.  interred. 
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IV.  a  period  of  eleven  hunch^ed  y^^n>  0|i  the  oliher  bai|4t 
wood  will  remain  for  ages  wkh  little  chang?,  when  condni^ 
ally  immersed  in  water,  of  ^en  wl)en  dee])ly  buiied  in  the 
earth ;  as  in  the  pifes  and  buttreases  of  bridges,  and  in  var 
rious  morasses. 

Amon^  the  methods  employed  for  preserving  animal  sub- 
stances, the  one  in  most  common  use  is  the  action  of  heat,  and 
wood  or  turf  smoke.  Both  these  are  ap[died  to  flesh  and  fish. 
Aaothet  priaoiple  hii^  also  been  lately  applied  to  this  im- 
portant subjeel  of  donieetic  economy  ;  ti;;.  the  use  of  Adi 
Gases,  which  have  been  proved  to  be  highly  antiseptic.  In 
like  manner,  Sugar,  Sea-9alt  (Muriate  of  Soda,)  Alcohol^ 
Acids,  exert  their  action,  cliicfly  in  abscnrbing  humidity, 
for  which  they  have  a  sort  of  vehement  appetency.  Salt 
in  but  small  quantitiea,  only  hasiteus  putridity :  and  Parmph 
tur  has  ob:served,  that  in  proportion  to  it^  purity,  or  Ux^ 
dencv  to  attract  the  aqueous  vapours  of  ttie  atfdo^ib^e,  it 
will  Be  of  service  ibr  the  preservation  of  Meat 

Pyrolignoous  Acid,  or  what  is  generally  termed  YifH^egQif 
of  Wood  is  that  which  promises  to  be  of  most  use  as  av 
animal  antiseptic.  From  its  low  price,  it  is  adapted  &r  gt^ 
neral  use;  more  particularly,  as  it  not  only  preserves  the  fcM 
from  putrefaction,  but  also  gives  to  it  that  smoky  and  Aoid 
taste  peculiar  to  w^  dried  hams  and  red4ierring8>.  Indeed^ 
the  only  difference  in  using  this  Acid,  and  drying  by  ti»f 
or  wood-smoke,  seems  to  be  merely  the  mode  of  operatioii; 
for  in  both  cases  this  Add  is  the  d^^t  empkyed.  In  oni^ 
case,  the  animal  substance  is  acted  on  during  the  distillaticMS 
of  the  Acid ;  and  in  the  other,  the  already  formed  Acid  it 
applied  to  the  substance  by  immersion. 

This  Acid,  the  product  of  the  distillation  of  Woo^,  ^ 
now  well  known  in  Britain  as  an  article  of  eommevoe,  and 
ip  its  native  state  is  a  liauid  of  the  colour  white  Wine  po^ 
sessing  a  strong  Add  and  slightly  astringent  taste,  combined 
with  an  empyreumatic  smell.  When  allowed  to  resviki  in 
a  state  of  rest  for  eight  or  ten  days,  tar  of  a  black  oplour  sub- 
sides, and  the  Add  is  then  comparatively  transparent.  To 
purify  it  further,  it  undergoes  the  process  of  distillation^  hj 
which  it  is  ftfed.  from  a  stiU  greater  nortion  of  the  tar  wi(]^ 
winch  it  is  combined,  and  is  thus  reiaered  stiU  more  trwi- 
parent  But  though  the  process  of  distillation  be  repeated 
withoMt  end,  it  win  never  be  freed  from  the  volatile  Oil  witji 
which  it  if  oombined  and  whkJi  i^  the  caifse  of  the  empy- 
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Kuma  constantlr  attending  it*  In  short  it  contains  the 
same  properties  for  the  preservation  of  animal  matters  from 
putrefaction  as  smoking  them  by  wood  does,  which  is  prac- 
tised at  present  by  the  most  barbarous  nations,  and  which 
has  been  handed  down  fix>m  the  remotest  ages  of  antiquity. 

DCCCCLV. 

Preparation  of  Pyeolioneous  Acid: 

Place  a  large  cast-iron  Cylinder,  or  retort  (similar  to  those 
used  for  the  production  of  Carburetted  Hydrogen  Gas,)  in 
a  furnace,  so  that  it  may  receive  as  much  heat,  all  round,  as 
possible.  One  end  of  this  Cylinder  must  be  so  constructed 
as  to  open  and  shut,  to  admit  wood  and  exclude  the  air. 

Oak  in  pieces  about  a  foot  in  length  is  to  be  put  into  the 
Cylinder,  which  is  to  be  filled  as  mil  as  possible,  without 
bang  wedged,  and  the  door  must  be  shut  close  to  exclude 
air;  from  the  Cylinder  let  a  worm  run  through  cold  water 
to  condense  the  Add ;  by  this  it  is  conveyed  to  a  lar^  cask 
placed  on  one  end  where  there  is  a  pipe  to  carry  it  from 
that  to  two  or  three  more;  thus  it  is  completely  secuted 
from  flying  oiF  in  the  vaporous  state.  The  nre  is  now  to  be 
raised  to  a  great  heat,  sufficiency  powerful  to  convert  the 
wood  completely  into  Charcoal.  When  the  Acid  ceases  tocome 
over,  th^  fire  is  to  be  taken  out,  and  the  mass  of  wood  left  to 
cool  in  the  confined  state,  when  it  becomes  perfect  Charcoal. 
In  the  first  cask  Tar  is  chiefly  contained  with  the  Acid,  it 
precipitates  to  the  bottom,  and  is  drawn  ofi^  by  a  cock ;  it  is 
iifterwards  boiled  in  an  iron  boiler  to  evaporate  the  Acid, 
before  it  is  fit  for  use.  If  the  Acid  is  not  strong  enough,  it 
is  put  into  large  square  vats  about  six  inches  deep,  for  the 
purpose  of  making  a  large  surface,  to  evaporate  a  part  of  the 
water  contained  in  the  Acid  more  speeaily  by  a  slow  heat 
These  vats  are  bedded  on  sand  upon  tne  top  of  a  brick  stovCp 
where  a  gentle  heat  is  applied ;  thus  it  may  be  procured 
in  a  pretty  strong  state. 

Observations,    At  the  recent  anniversary  of  the  Whitehaven  Philoso- 


*  Mr.  Stotze,  apothecary  at  Halle,  has  discovered  a  method  of  purU 
fying  vinegar  from  wood^  by  treatinp^  it  with  sulphuric  acid^  manfaiiefe, 
and  eommon  salt,  and  afterwards  distilling  it  over.  For  this  method  he 
has  obtained  a  prize  from  the  Royal  Society  of  GotUngen.  This  gen- 
4l«man  has  likewise  verified  the  method  proposed  by  Prof.  Meuieke  in 
18)4  of  preserving  meat  by  means  of  vinegar  from  wood,  and  by  con- 
tinued treatment  with  the  same  acid^  has  converted  bodies  into  mummies. 
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phieal  sodetj,  two  ipedmeni  of  meat  cured  with  the  pjroligneout  acid: 
were  exhibited  by  one  of  the  membert.  They  were  prepared  on  the 
7  th  of  Sept.  1819.  One  had  been  hung  up  at  home,  and  the  other  had 
been  lent  out  by  a  ressel  to  the  West  Indie«y  to  try  the  effect  of  climate 
upon  it,  and  brought  back  on  the  return  of  the  ship  to  that  port,. 
They  were  tasted  by  ali  present,  and  pronounced  to  be  perfectly  sweet, 
freih,  and  fit  for  use,  after  a  lapse  of  15  months. 

Besides  its  antiseptic  use,  this  acid  is  employed  instead  of  acetate  of 
lead  (sti^r  of  lead)  by  the  calico  printers,  to  make  their  acetate  of  alumine 
or  iron  liquor.  Though  it  is  not  sufficiently  pure,  it  does  well  enough  for 
blacks,  browns,  drabs.  Sec.  but  for  yellows  or  reds  it  is  not  so  good/ 
owing  to  the  oil  and  tar  which  it  in  combination  with  it 

DCCCCLVl. 

English  method  of  curing  Beef  and  Pork. 

The  following  method  was  for  many  j^ears  sucoessfiiUy 
practited  by  an  eminent  curer  of  Provisions  in  London,  both 
for  exportation  and  home  consumption.  It  was  oommuni* 
cated  Dv  this  gentleman  to  the  £ditor  of  the  Commercial 
Magazme. 

"  To  112  pounds  (1  cwt)  of  fieef  or  Pork,  take  10  pounds 
of  common  salt,  and  half-a-pound  of  salt-jpetre.  Let  the 
meat  be  well  cleaned  from  those  particles  of  blood  which  will 
hang  about  it  when  cut  into  four  pound  pieces ;  this  is  best 
done  by  washing  it  in  salt  and  water,  or  any  weak  offal 
pickle,  providea  it  be  sweet  Lay  the  meat  m  rows,  and 
rub  the  upper  side  moderately  with  salt,  then  lay  another 
layer  of  meat,  and  repeat  the  operation  as  on  the  mrst  layer ; 
in  this  manner,  continue  the  same  proportion  of  salt  and 
saltpetre,  till  you  have  the  quantity  you  wish  to  cure,  all 
heaped  up  in  a  tub,  or  some  other  vessel  (not  of  lead)  in 
order  to  preserve  the  pickle  from  issuing  from  it.  In  this 
state  it  must  remain  for  three  days,  then  turn  it  into  another 
tub,  sprinkling  it  with  salt  as  you  turn  it ;  when  all  is  turned, 
let  the  pickle  procured  by  the  first  salting,  be  gently  poure^ 
about  the  meat.  In  this  state  let  it  remain  for  a  weeK,  and 
it  will  be  excellent  for  home  use. 

Should  it  be  wanted  for  exportation,  pack  it  in  this  state 
into  such  casks  as  your  order  may  express.  But  as  the 
greatest  care  for  its  keeping  good,  abroad,  consists  in  the 
packing,  you  must  first  put  a  layer  of  salt  in  the  barrel,  then 
a  layer  oi  meat  packed  very  close,  (with  your  hands  only) 
and  in  this  manner  the  cask  must  be  filled  up.  i)yhen 
headed,  you  must  carefully  filter  the  pickle  through  a  coarse 
cloth,  (not  boil  it)  and  when  perfectly  fine,  fill  up  tlie  cask  by 
die  bung-hole.     In  this  state  let  it  remain  till  the  next  day. 
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ih  drdd:  id  obtefve  whetb^  the  cask  be  tiriit  or  not,  theti 
bung  it  up.  By  thk  thdthod  t  have  ilever  rotttid  myself  de- 
oeived  in  one  smgle  instance^  in  its  keeping  any  Reasonable 
I^Bgth  of  time.  The  too  great  rubbing  of  meat  will  not 
keep  it  the  better,  it  frequently  retards  Uie  opemtion  of  th^ 
salt  by  filling  the  outward  pores  of  the  meat  only  to  the 
destruction  of  tlie  middle  of  the  piece,  which  frequently 
peki^es.^ 

Oftservo/iORS.  Eh*.  MitcMl  €f  FhikiMphiB  is  of  spinkm  that  whn 
meat  is  salted,  a  decomposition  takes  place  in  the  following  manner,  viz. 
The  septic  acid  of  the  meat  nnftes  whh  the  soda  of  the  salt,  fonning 
septate  of  soda,  whilst  the  muriatic  acid  combines  with  the  animal 
fibre,  formSnfl^  itiiiriate  6f  Fibrili^.  ttbgsi^dihg  iheqaalty  of  tlTe  kalt  to 
be  uiedy  the  following  extract  from  a  report  of  a  Committee  of  the  H«iise 
of  Commons,  may  be  worthy  of  attention. 

*'  Th^  common  saTt  we  ^re  infolrntM  hy  in  hish  Metnber,  is  enYployed 

8i!y  drhr  io  Hhspitfking  of  llhe  beef,  tbb  Mjf  «alt  li used  in  tlA p^cklng, 
us  DOUi  ane  employed  but  for  difibittit  puifiesesi  or  at  Imui  in  dtfleient 
branches  of  the  art  of  salting  beef:  the  British  salt  is  not  used  in  padung 
the  beef,  because  having  undergone  the  proceu  of  boiling,  it  is  apt  in 
warm  cdunfries,  fo  meli  dki  tUpfrdni  hktw'eeh  the  ihtSrstieBs  df  the  beefy 
end  thus  fail  ?n  fh^  object  of  keef^^  it.  Th«>  Iriah  ^f  h«  obtamed 
fts  character  tf  kMplrtg  bo  w^U  in  various  parts  of  te  warid^  from  the 
lay  iaU  with  whicb  K  ^  cured.'' 

Bay  salt  is  a  kind  of  orownish  inipure  salt,  obtained  in  France^  Italy* 
and  other  countries.  W  eTaporatiiig  sea-waler  in  pits,  ne  {ii^ndpla 
(lart,  ho«irever,  of  the  6ay  salt  iHiich  is  sold  in  GreAt  BtHaSh,  is  of  lioiiiB 
Aiannihi^ure,  being  a  iioarsA  gtaiaed  crystallized  salt^  maide  dirty  bf 

giwdered  turke(^  umbcr»  or  some  such  coiouring  materiali  to  imitate  the 
reign  article.  The  only  utility  which  this  salt  appears  to  possess,  be- 
▼ond  that  of  the  common  fine-grained  salt  universally  found  m  the  snopB, 
IS,  that  it  dissolves  ttiiht  slowly  by  mofsturt;,  and  therefore  Is  better 
Calculated  fbt  ^e  kdting  of  fish,  and  ether  miunal  matter,  which  cannot 
be  whoOy  covered  with  brine. 

£ket  salt  is  mad?  from  the  water  of  the  salt  springs  in  Cheshire  and 
places.    It  differs  from  the  common  bnne  salt  m  the  ^eness  of 
ain,  as  well  as  on  ftccouYit  of  its  Whiteness  and  purity.    It  is  prio- 
dpaJly  used  at  table. 

Not  only  is  Muriate  of  Soda  an  agreeable  and  wholesome  seasoning 
for  man,  but  almost  all  herbivorous  animals  like  k,  and  it  appears  to  be 
renr  salutary  for  them. 

JLidrd  Somenrille  attributes  the  health  of  his  flock  of  SOS  Merino  sheep, 
wMch  he  purchased  hi  Spain,  principally  to  the  use  which  he  has  made 
of  Aadt  fbr  the  last  ^en  yeats  on  his  farm.  These  dieep  having  been 
acotkstomed  to  the  uK  df  salt  in  their  native  land,  his  lordship  oontidered. 
Uiat  in  this  damp  climate,  and  in  the  rich  land  of  Somersetshire,  it  would 
be  absolutely  necessary  to  supply  them  with  it  regularly.  A  ton  of  salt  Is 
tised  ^Imually  for  every  1000  sheep, :  a  handful  is  put  in  the  morning  on 
a  flat  stone  tir  slate,  ten  of  which,  'm,  k  few  yards  apaxt,  are  enough  for 
100  sheep.  Twice  a  week  has  been  usually  found  sufficient  Of  a  flock 
of  near  iOOO,  there  were  not  ten  old  sheep  that  did  not  take  readily  to  il» 
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iad  not  « lAiy^  Iamb  irhlch  did  toot  contimie  h  greedily.  Sdt  ig  ]ikcp 
#ise  a  prey^ntiTe  of  tf liordeM  ili  stock  fed  with  rwak  green  food,  aa  xHovet 
or  hirnips,  and  it  ii  deemed  a  Apedic  fur  the  rot.  Horses  and  homed 
cattle  are  also  rtrj  fond  of  salt:  tlie  eow  i^res  more  and  richev 
fliUk,  wbeh  si^t  Is  mixed  with  her  food.  The  inld  beasts  of  the  forests 
in  America,  at  icertain  seasons,  leare  their  haunts,  and  travel  in  iKxiies  to 
▼arious  places  whet%  salt  is  to  be  found.  These  places  are  called  lAckt 
from  the  practice  which  these  anhnals  have  of  liciiin^  the  ground  on 
which  the  salt  lies,  or  whfioh  is  stivngly  imjpr^gnated  by  it.* 

The  importance  and  value  of  salt  as  a  correcti?e  of  food,  becomes 
daily  more  evident,  as  its  medicinal  properties  are  rendered  more  fully 
koowwh  Amon^<itfiers,  may  ba  mentioned  its  anthelmintic  properties. 
Whenever  salt  is  denied  to  the  human  being,  diseases  of  the  stomach 
are  general,  and  worms  are  engendered  in  the  body.  In  some  instances, 
where  persons  fi-om  aversion  to  this  substance,  have  refused  it  either  in 
food,  or  in  any  other  form,  worms  have  been  engendered,  and  have  been 
with  great  difficuhy  got  rid  of. 

In  Irelssid,  salt  is  a  weQ  knolm  common  remedy  for  bote  In  the  horse  ; 
and  aaiong  the  poor  people,  a  dose  of  cotnmon  salt  is  esteemed  a  cura 
for  ibe  worms.  It  is  supposed  by  some  medical  men,  that  salt  furnishes 
soda  to  be  mixed  vfiih  tne  bile:  without  this  necessaij  addition,  the 
bile  would  be  depHved  of  die  qualities  necessary  to  assnt  in  the  opera* 
lion  of  digestion. 

One  of  the  greatest  grievances  of  which  the  poor  man  can  oomplain 
is  the  want  of  salt.  Many  of  the  insurrections  and  commotions  among 
the  Hindoos,  have  been  occasioned  by  the  cruel  and  unjust  monopolies 
of  certain  nnWorlhy  servants  of  the  British  East  India  Company ;  who, 
to  aggrandise  tllehr  own  {brfMMs,  Inive  oftentimes  bought  up,  on  speeu* 
iJitipn,  all  the  ssdt  sn  the  di£fereiit  pdrts  and  markets,  and  tnus  liave  de-» 
tfrived  the  ingenious  iMit  wretched  natives  of  their  only  remaining  com- 
fort, viz.  salt;  the  onlv  addition  tliey  are  usually  enabled  to  make  to  their 
poor  plttant^e  of  rice  1  tnan^  tif  the  poot-  in  England  have  loudly  lamen- 
ted the  high  price  of  salt,  which  thousands  are  in  the  habit  of  using,  as 
the  only  sweetener  of  their  meal  of  potatoes. 

Salt  is  Gilso  of  the  greatest  use  in  Agriculture ;  from  one  to  two  bushels 
is  about  snfGcient  for  each  acre  of  land ;  but  this  quantity  is,  of  course, 
to  be  varied  according  to  the  quality  of  the  soil.  This  answers  better 
than  almost  any  other  manure.  The  Chinese  have  for  ages  been  accus- 
tomed to  manure  their  fields  bysprinkling  them  with  sea  water. 

Salt  has  some  other  uses.  The  Persians  sprinkle  the  timber  of  their 
buildings  with  salt,  to  prevent  them  from  rotting.  It  is  used  in  Abys- 
shiia,  instead  of  money ;  it  passes  there  from  hand  to  hand,  under  the 
iliape  of  a  brick,  worth  about  eighteen  pence.         ^ 

It  appears  very  probable  that  the  vitrified  fossUe  pOIar's  in  which  thff 
Abyssmians  enshrined  the  mummies  of  their  ancestors,  according  to 
Herodotus,  were  nothing  more  than  masses  of  salgem,  a  sui)stance  very^ 
OODsnon  in  that  part  of  Africa. 

Conifidering  the  many  tses  of  muriate  of  soda  hi  agriculture  and  die 
arts;  and  as  a  necessary  artide  of  food  and  preservatiye  from  putrefac- 
tion, it  may  be  pronounced  one  of  the  most  generally  useful  and  neoet^ 


*  Cattle  fed  en  ^ass  which  grows  on  the  tea^shore,  are  always  fkttdrf 
and  in  better  condition  than  those  which  grate  on  inland  ptftures. 
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my  to  man  of  aU  tbe  miiwnli ;  and  it  ia  tnUr  lamentahkL  that  in 
almost  aU  ag«i  and  countries^  (particularly  in  those  where  despotism 
liM  obuined  a  footing,)  Uiis  should  be  one  of  those  necessaries  of  life^ 
on  which  Uie  most  hesTy  taxes  are  imposed.*   . 

Muriate  of  magnesia,  as  well  as  muriate  of  soda,  has  been  proved  to 
possess  most  powerfully  antiseptic  qualities,  and  is  well  known  to  be  a 
constituent  of  sea^water.  It  would  be  well  worth  trial  by  a  course  of 
czperimentSp  to  disooFer  whether,  these  salts  separately,  or  coqjomtly, 
possess  the  property  of  retardug  putrefiiction  in  the  greatest  degree. 


DCCCCLTII. 

Prssxevatiok  of  Akimal  Food  fiom  PvTBBFACTioir 

By  Charcoal. 

Tin  canistera,  (whoae  tops  were  made  to  slide  in  groorea^ 
in  the  act  of  openii^  and  shutting,)  were  filled  with  dbanxial 
fumes  (carbomc  acid  gas)  to  expel  die  Atmospheric  air.  Al- 
ternate layers  of  Charcoal  and  slices  of  meat  were  then  put 
in,  so  that  each  cannister  was  at  length  quite  full :  one  with 
mutton,  another  with  beef,  and  a  third  with  pork.  The  lids 
were  now  luted  carefully,  and  a  bladder  was  pasted  over  the 
top  of  each.  The  canmsters  were  put  into  a  wine  cellar  in 
the  month  of  April,  where  thej  remained  until  December, 
a  period  of  8  months.  When  they  were  opened,  the  meat 
was  found  to  be  perfectly  sweet,  and  of  as  good  a  colour  aa 
any  at  the  butchers :  some  of  the  slices  were  dressed  and 
eaten,  and  were  pronounced  excellent ;  others  were  kept  for  S 
days,  and  did  not  begin  to  putrefy  until  the  end  of  that  period. 

Obtervaiiont,  There  b  little  doubt  but  that  meat  might  thus  be  preser- 
Ted  for  8  years  instead  of  8  months :  and^f  some  economical  plan  on  the 
same  principle,  could  be  put  in  practice  on  shipboard:  the  advantages 
would  be  incalculable.  Before  cooking  such  meat,  the  diarcoal  of  course 
is  to  be  washed,  scraped,  or  rubbed  on. 

In  an  account  of  the  voyage  of  the  French  discovery  ship,  which 
sailed  from  Bourdeaux  in  1816,  we  find  the  following  remmable 
passage. 

"  in  the  route  from  the  Sandwidi  Islands  to  Bourdeaux,  the  ship  only 
touched  at  the  port  of  Canton,  and  at  the  island  of  Mauritius.  One  &ct 
appears  truly  singular,  viz :  that,  of  the  flesh-meat  substances  embarked 
at  Bourdeaux,  m  1816^  whatever  returned,  was  in  a  state  perfectly  sound 


*  It  will  appear  rather  paradoxical  to  many  readers  to  be  told,  that 
salt  manufactured  hi  Eng^d,  and  for  which  the  natives  pay  513  shillinfrs 
a  bushel,  is,  when  tranrawnrted  across  the  Atlantic,  sold  so  low  as  9  s^ 
lings  and  rix-pence,  or  half  a  dollar  per  bushel,  in  many  of  the  citiea  of 
the  United  States  of  America :  and  this  too,  including  all  the  expences 
of  freight,  land  carriage,  Ike-  The  reason  is,  that  for  noma  oonaumption 
the  BngUsh  pajr  a  duty  of  17s.  6d.  on  every  bushel  they  use.  The  duty 
on  salt  for  agncultural  purposes^  has  recently  been  greatly  reduced. 


-wnA  w^  preseired ;  this  arose  from  making  use  of  the  process  of  M. 
Ba]guerie>  which  consists  in  placing  the  meat  in  three  successive  sprink- 
lings of  salty  and  afterwards^  m  carbonised  brine.  Mutton  dried  in  the 
oven,  has  been  well  kept  in  pulverised  cliarcoal/' 

DCCCCLTIII. 
PftESERTA^ON  OF  AnIMAL  FlXSH  FROM  PuTRSFACTIOV,. 

By  Sulphurous  Acid  Gas. 

A  piece  of  fresh  beef  being  introduced  into  a  receiver 
filled  with  Sulphurous  add  gas,quickly  absorbed  the  whole  of 
it.  This  was  known  by  the  filling  up  of  the  jar  by  the  mer- 
cury, through  which  the  meat  was  introduced.  It  soon  lost 
its  natural  colour,  and  became  Uke  boiled  meat.  In 
the  course  of  76  days,  it  was  harder  and  drier  than  roast 
meat,  but  had  no  smell  of  the  Sulphurous  add.  After  leav- 
ing it  4  days  in  the  open  air,  it  did  not  putrefy,  but  became 
more  compact 

dcccclix. 

Action  of  Amhokiacal  Gas  ok  Aihmai.  Food. 

A  piece  of  beef  being  introduced  into  a  jar  of  Ammo- 
niacai  gas,  assumed  a  fine  red  colour,  which  it  preserved 
for  76  days.  When  withdrawn,  it  was  soft,  without  smell, 
and  had  the  colour  and  consistence  of  fresh  meat.  When 
exposed  4  days  to  the  action  of  the  Atmosphere,  it  did  not 
putrefy,  but  lost  its  red  colour,  and  became  brown.  It 
soon  aried  up,  and  was  covered  by  a  kind  of  varnish. 

Obtervaiion.  The  rapour  of  ammonia  is  said  to  t>e  a  preTentive 
•gainst  infection  from  typhus '  fever,  &c. 

nccccLX. 

ExOLtSH  METHOD  OF  CUBING  HaMS,  ToNGUES,  &C. 

We  here  quote  the  same  respectable  authority,  as  in  the 
curing  of  Meat  by  salting  and  the  use  of  brine.—*'  For  Pork 
and  Mutton  Hams,  also  for  Hung-Beef,  Tongues,  &c.  use 
the  same  proportion  of  Salt  as  betore,  but  instead  of  half  a 
pound,  use  a  pound  of  Salt-petre.  Put  the  Hams,  &c.  to 
soak  all  night  in  Salt  and  water,  in  order  to  extract  the  coa* 
gulated  blood  and  other  viscid  juices  still  retained  therein. 
Next  day,  rub  them  gently  with  the  Salt  and  Salt-petre ;  then 
place  them  in  a  tub,  one  upon  another,  till  they  are  all  salted; 
repeat  the  same  every  day  for  one  week.  By  that  time,  they 
will  have  drawn  a  sufficiency  of  pickle  to  cover  one  half  the 
number  salted.     Mix  with  this  pickk  (let  us  supposp  drawn 
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ftom  twetity-fout  Haaift)  cm  qu«ter  of  a  pound  ttf  Sat* 
Ammoniac  pounded  very  fine,  and  one  pound  <tf  dean  Mux- 
oovado  sugar,  well  worked  with  k  stick  for  a  few  minute*  ; 
in  order  to  incorporate  it  witk  the  pickle,  pur  it  gently 
over  the  Hams  and  turn  tbetn  everf  second  day  for  fourteen 
dky^ «  nt  Ae  ^irstion  of  which  time^  take  them  out,  wash 
them,  hang  them  up  in  a  drying  house,  and  keep  them  for 
one  week  drving  without  smoke.  Then  ttake  a  fire  of  oak 
timber,  which  must  be  ctfveted  thsree  partB  over  with  oak 
sawdust,  miied  with  Junipef  Berries,  andfdalBped  with  wttD^. 
In  this  stale,  keep  tJiem  in  the  dlyittg  house  ftora  one  t<» 
eight  days.  According  to  this  toe^hod,  *iid  in  the  abote 
mentioned  prapotlions,  I  cute  frbm  two,  U6  till-ee  huiadrtfdl* 
Haias,  and  gtotit  qumitities  of  hung-beef  and  Tongues  per 
week,  during  the  season,  and  art  happy  to  aiWrt,  that  tiie 
goods  so  cured,  give  satisfaction  both  at  home  au4  abroad.** 

Observations.  As  hams,  beef;  and  tongues,  hung  up  ou^y  the  time 
above  mentioned,  are  not  dry  enough  for  use,  they  rouit  then  :be  hung 
up  in  B  TOom  moderttdy  wknn,  and  in  a  current  of  air  ;  and  wheh  per- 
fectly dry,  pack  them  up  in  a  box  or  cask  in  the  following  manner.  A 
layer  of  hams  aiM  a  layer  of  mdit  diist  about  three  tttehM  thidk,  till  you 
hare  packed  all.  Let  them  remain  in  it }  tUs  wiU  iprerent  the  small 
Sopperjly  during  the  srniimer  aeaton,  and  will,  in  the  course  tyf  six 
weeKS,  produce  a  fermentation  which  will  make  the  hams  completely  hot, 
so  that  the  fat  becomes  transparent.  As  soon  as  this  is  found  to  be  the 
case,  take  them  out  of  the  package,  put  diem  in  tjags,  aitd  haeog  tbem 
up  for  use ;  they  wHi  then  hav«  that  flavour  whieh  is  peculiar  to  the 

best  hams. 

Hams,  and  all  other  dry  provisions,  eat  better  after  a  voyage  to  the 
West  Indies  than  they  do  here,  merely  tm  account  of  the  imaentadon 
they  undergo  by  a  long  voyage.  This  fermentatlofi  extracts  those  su* 
perfluous  particles  of  salt  which  they  imbibe  in  the  curing,  makes  the 
meat  eat  shorter,  aiid  gives  it  that  :^vour  which  many  ham-eaters  so 
much  admire. 

DCCCCLXl. 

German  MOt>B  of  Curing  Hjlms 

tn  Westphalia,  Hams  are  cured  between  November  and 
March.  Tne  Grermans  pile  them  up  in  deep  tubs,  covering 
them  with  kjers  of  Salt,  Saltpetre^  and  a  small  qifahiiity  (x 
Baj-leaves.  In  this  situation  they  let  them  remain  about 
four  or  five  days,  when  they  make  a  strong  pickle  of  salt 
and  water,  with  which  they  oover  them  completely ;  and  at 
the  expiration  of  three  weeks  tbey  take  t^em  out  of  pickle, 
soak  them  twelve  hours  in  clean  well-water,  and  hang  them 
up  for  three  weeks  longer  in  a  smoke  made  from  the  jvmiper 
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biu^y  trhich  in  thtfl  <Muiiti7  it«  met  whh  in  greit  qum- 
ti6^ 

This  iOode  as  handed  down  to  the  moderns  by  M.  Cat6» 
Ml  hifl  treatise  on  Agriculture  and  farming.  Chapter  16^. 

<<  When  you  have  procured  fresh  Hocks^  chop  off  the  hoofs, 
take  for  each,  half  a  bushel  of  Romanian  salt,*  bruise,  and 
spread  it  at  the  bottom  of  the  tub  or  cask ;  put  in  a  Ham 
with  the  skinny  side  downwards,  and  cover  it  completely  with 
Salt,  then  lay  another  upon  i^  and  cover  it  in  the  same 
way.  Take  care  that  flesh  do  not  touch  flesh ;  cover  all  the 
Hams  in  the  same  manner,  and  when  ybu  have  settled  them 
properly  in  the  vessel,  spread  Salt  over  all,  so  that  no  part 
of  any  of  the  Hams  shall  appear,  smoothing  the  suitace 
neatly.  When  they  have  been  nve  days  in  pickle,  take  them 
out,  brine  aud  all ;  and  replace  them^  (putting  ^ose  at  the 
bottom  which  befin-e  lay  upf>ermost,)  covering  them  and 
treating  them  as  at  first.  At  the  end  of  twelve  days,  take 
out  die  Hams,  wipe  off  the  Salt,  and  hang  them  up  in  a 
current  of  air  for  the  space  of  two  days.  On  the  third 
day,  cleanse  them  thoroughly  with  a  sponge,  anoint  them 
with  Oil,  hang  them  in  liie  smoke  two  days,  and  on  the  tliird 
day  take  them  down  and  rub  them  well  with  Oil  and  Vine- 
gar mixed.  You  may  then  hang  them  up  in  your  store 
room ;  neither  maggots  nor  weevils  will  touch  them." 

ObttrvaHon.  It  h  to  be  obserred  here,  that  Cato's  method  is  andiv 
gt)as  to  the  ti^  d[  Pyroiigneoua  acid ;  for  he  preacribes  spom^uff  /Ac 
hams  with  vinegar  and  oil.  Now  the  acid  in  question  is  composed  of 
Tiuegar^  or  acetic  acid,  and  oil.  What  oil  the  Romans  used  for  this  pur- 
pose we  do  not  know,  but  ther*»  can  be  little  doubt,  that  if  they  even 
us6d  olire  or  almond  oil,  it  would  soon  be  decon>posed  by  the  sidted 
vBtai,  and  thus  attain  an  empyreuma  shnilar  to  that  of  the  pyrolig* 
neons  acid.  The  amplication  of  the  oil  could  not  be  for  any  other  pur« 
pose^  than  that  offiivowring  the  meat,  by  its  own  decomposition. 

hcccclxtit. 

Ekgiish  Method  of  curing  Bacon 

The  sides  or  flitches  are  to  be  laid  in  a  wooden  trough 
and  sprinkled  all  over  with  bay  salt ;  in  which  state  they  are 
Irft  for  twenty-four  hours  to  arain  away  the  blood,  and  tlie 
superfluous  juices,     Afler  this  they  must  be  taken  out,  wiped 


*  Doubtless,  eommon  salt. 
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Tcry  dry,  mi  the  dTainings  thrown  away ;  next  aome  fee* 
bay  salt,  well  heated  in  a  large  iron  frying-pan,  is  to  be  Tab- 
bed over  the  Meat,  until  it  has  absorbed  a  sufiiciency  of 
moisture ;  this  friction  is  to  be  repeated  four  successive  days, 
while  the  Meat  is  only  to  be  turned  every  other  day.  If 
the  flitches  are  large  they  should  be  kept  in  Brine  for  three 
weeks,  and  during  this  period,  turned  ten  times,  then  taken 
out  and  thoroughly  dried,  either  in  the  chimney  comer,  (as 
the  practice  is  often  in  the  country)  in  a  bake-house,  or  in  a 
drying-house,  where  a  straw,  or  half-smothered  wood,  fire  ia 
kept  up. 

Obtervatum.  To  give  bacon  that  agreeable  flavour  whicb  distin* 
guishes  the  produce  of  cerUdn  counties,  the  hair  of  the  animal  must  not 
be  Bcalded  and  scraped  off,  but  must  be  burned  or  singed,  by  applying- 
under  it,  a  fire  of  straw  just  sufficient  to  remove  the  bristles. 

DCcccLxnr. 

MODB   OF    CUKING  HADDOCKSy  AS  PttACTISED  AT  FiNDOK. 

The  village  of  Findon,  in  the  county  of  Kincardine,  Scot- 
land has  been  long  celebrated  for  the  superior  taste  and  fla- 
vour of  its  cured  Haddocks.  The  adroitness  of  the  opera- 
tion, is  no  doubt  ode  of  the  causes  of  this  superiority,  but 
as  tihe  inhabitants  of  this  fishing  village  affirm  that  the*  turf 
diey  use  for  burning  or  smoking  the  fish,  is  by  its.  nature, 
peculiarly  adapted  to  this  operatioriy  we  must  conclude  that 
unless  a  similar  material  be  discovered  near  other  fishing 
establishments,  these  villagers  will  still  be  able  to  maintain 
their  monopoly  ;  as  the  method  of  curing  practised  by  them, 
is  so  well  calculated  to  add  to  the  sweetness  and  flavour  of 
the  Fish.     The  process  is  as  follows : 

When  the  boats  return  to  the  harbour,  the  Fish  are  car- 
ried home,  and  the  women  immediately  proceed  to  open, 
wash,  and  split  them,  and  they  are  ingtawUv  saUed.  They 
remain  about  fifteen  minutes  in  the  Salt,  and  are  then  hung 
up  above  a  fire  of  turf  to  be  smoked  and  dried.  The 
greatest  care  and  attention  are  bestowed  as  to  cleanliness 
and  the  immediate  curing  of  the  Fish,  which  precedes  every 
other  employment,  and  is  the  peculiar  duty  of  the  women. 
In  the  corner  of  each  house  there  is  a  place  allotted  for  the 
particular  purpose  of  smoking  the  Haddocks.  Two  hori- 
zontal poles  project  from  the  wall  about  six  feet  in  length, 
four  feet  from  the  floor,  and  three  feet  asunder ;  the  Had- 
docks are  strung  on  small  rods  laid  across  these  poles,  and 
the  turf  is  placed  l)elow  and  kindled,  so  that  the  smoke  and 
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heat  ascending,  they  receive  the  Ml  benefit  of  the  combus* 
tion  of  the  turf,  and  the  nrooeas  is  completed  in  caght  or  ten 
hours.  The  Fish  caugnt  by  mid-day  are  carried  to  the 
market  of  Aberdeen  next  morning,  ana  are  to  be  found  in 
great  perfection,  on  the  breakfast-tables  of  the  inhabitants 
of  that  dty. 

ObBervaiwns,  Findon  haddocks  are  also  sent  to  Edinburgh  and  London, 

for  by  dryinf  them  a  Uttle  more  than  usual,  they  ma^  be  preserved  for 

.  a  considerable  time ;  although  they  hare  not  that  deudous  flav^our,  for 

which  they  are  so  much  valued  by  those,  who  are  accustomed  to  have 

them  daily. 

In  .the  curing  of  red  herrings,  the  fish,  after  being  freed  from  the  gut, 
are  partiaUv  salted,  and  then  suspended  by  the  eye-holes  on  rods  of 
wood,  in  a  house  constructed  for  the  purpose ;  on  the  floor  of  which, 
fires  of  wood  are  lighted,  and  kept  burning  night  and  day  with  a  smo- 
thered heat,  until  it  is  ascertained  that  the  herrings  are  fully  cured.  If 
red  herrings  were  as  fully  salted  as  those  which  are  cured  m  the  com- 
mon manner  for  white  lierrings,  the  fish  would  be  disagreeable  from 
excess  of  salt,  and  would  not  possess  the  requisite  flavour. 

DCCCCLXV. 

Successful  Method  of  cuBiKa  Buttbb, 
jii  practised  in  Scotland. 

It  is  well  known,  that  Butter  as  it  is  generally  cured, 
<loes  not  keep  for  any  length  of  time,  without  spoiling  or 
becoming  rancid.  The  Butter  with  which  the  metropolis  is 
supplied,  may  be  seen  at  every  Cheese-mongers,  m  the 
greatest  variety/  of  quaiUy  and  colour ;  and  it  is  too  often 
the  case,  that  even  the  worst  butter,  is  compounded  with 
better  sorts,  in  order  to  procure  a  sale.  These  practices  are 
detestable,  and  should  be  discountenanced  by  the  legislature. 
Indeed  no  Butter  should  be  permitted  to  be  sold,  out  such 
as  is  of  the  best  quality  when  fresh,  and  well  cured  when 
salted  ;  as  there  is  nardly  any  article  more  capable  of  excit- 
ing disgust  than  bad  Butter. 

But  to  obtain  a  reform  in  this  matter,  it  is  necessary  to 
commence  with  the  practices  of  the  dairy ;  and  the  following 

Srocess  is  recommended  as  the  best  at  present  known :  Re- 
uce  separately  to  fine  powder  in  a  dry  mortar,  2  pounds 
of  the  best,  or  whitest  common  Salt ;  1  pound  of  Salt-petre ; 
and  1  pound  of  Lump  Sugar.  Sift  these  ingredients,  one 
above  another  on  two  sheets  of  paper  joined  together; 
and  then  mix  them  well  with  the  hands,  or  with  a  spatula. 
Now  preserve  the  whole  in  a  covered  jar  placed  in  a  dry  situ- 
ation.    When  required  to  be  used,  one  ounce  of  this  com- 
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poflitioii  i»  <p  be  popprtiQiied  to  erevy  pound  of  Butter,  and 
die  whole  ia  to  be  w^  workcii  ii^  the  JM  Wt  The  Putter 
18  to  be  packed  in  ouik^  &a  in  the  ufual  way, 

Observaiionj. .  The  above  niethod  is  practised  in  many  partg  of  Scot- 
land :  and  is  found  to  preseire  the  butter  much  better,  than  bj  vakng 
common  salt  alone.  It  butter  made  at  one  time  be  diFided  into  two 
parts,  and  one  be  salted  in  the  common  way,  whilst  the  mixture  above 
mentlofted  is  worked  into  the  other,  the  diflerence  in  the  qudity  of  the 
two,  win  be  found  to  be  beyond  all  conception. 

The  butter  cured  with  this  mixture  appears  of  a  rich  marrowy  consis- 
tence and  fine  c^our,  and  never  acquires  a  brittle  hardness,  nor  tastes 
salt;  the  other  will  be  comparatively  hard  and  brittle,  approaching 
more  nearly  to  the  appearance  of  taKow,  and  is  much  Salter  to  the  taste. 
Butter  cured  by  the  aoove  composition  has  beenkq>t  three  years,  and 
was  as  sweet  as  at  first ;  but  it  must  be  noted,  that  bntter  thus  cured  re- 
quires to  stand  at  least  thre*?  weeks  or  a  nionth  before  it  is  used.  If  it 
i^e  sooner  opened,  the  salts  are  not  sufficiently  >  blended  with  It,  and 
sometitp^s  tne  coolness  of  the  nitre  will  then  be  perceived,  which  totally 
disappears  afterwards. 

One  more  observation  on  the  preservation  of  butter  is  necessary.  It 
is  universally  allowed  that  cleanlmess  is  indispensible,  but  It  is  not  gene- 
rsdly  suspected,  that  butter  from  being  made  in  vesseb  or  troughs  lined 
with  lend,  or  in  glazed  e^thenware  pans  (which  |^laze  is  principally 
composed  of  Lead)  is  too  apt  to  be  contaminated  by  particles  of  that 
deleterious  metal.  If  the  butter  is  io  the  least  degree  rancid,  this  can 
hardly  fail  to  take  placet  and  it  cannot  be  doubted,  that  during  the  de* 
oomposition  of  the  salts,  the  glazing  is  acted  on.  It  Is  better  therefore, 
to  use  tinned  vessels  ka  mixing  the  preservative  with  the  butter,  and  to 
pack  it  oiUicr  in  wooden  vessels,  or  in  jars  of  the  VauxhaU  ware,  which, 
beu^  vitrified  throughout,  do  not  require  an  ^isjde  glasiug. 

dc£x:clxvi. 

Mamuvacturs  of  Fasmssa)!  Cheesb* 

This  Cheese  has  long  heen  famous  fur  its  richness  and 
flavour ;  the  following  mode  of  manufacture  is  described  in 
the  Annales  de  Chimie.  The  size  of  these  Cheeses  varies 
from  60  to  ISOlbs.  according  to  the  number  of  cows  in  each 
dairy.  During  the  heat  of  summer^  Cheese  is  made  every 
day,  but  in  the  cooler  months  milk  will  keep  lonijrc'ry  and  the 
Cheese  is  m^e  every  other  day.  The  summer  cheese,  which 
is  the  besty  is  made  of  the  evening  mill^  ^f^Qr  having  been 
skiinmed  in  the  morning  apd  at  noon.  Both  kinds  of  milk 
are  poured  together  into  a  cauldron  capable  of  holding  about 
130  gallons,  of  the  shape  of  an  inverted  bell,  and  suspended 
on  the  arm  of  a  lever,  so  as  to  b^  moved  off  and  on  the  fire 
at  pleasure.  In  this  cauldron  the  9ii]k  is  gradually  heated 
to  the  temperature  of  about  120  degrees;  it  is  now  removed 


f^m  tbe  fl)^  mni  kept-  quiet  far  five  pr  »^  minuteflu  When 
ait  kiteniitt  motioB,  has  oBased^  th«  rtm^  n  t;hen  added ;  thU 
substance  is  oonpesed  of  the  stomach  ^f  a  pdf,  ff^noented 
toother  with  wheatea  meal  and  salt ;  «M)jd  the  method  of 
ysmg;  it,  is^  to  tie  a  piece  of  the  size  of  a  hazle  nut  in  a  rag, 
apd  s^p  it  in  the  milk,  squeezing  it  from  time  to  time.  In 
a  short  time,  a  suflBcient  quantity  of  rennet  passes  through 
the  rag  into  the  milk,  which  is  now  to  be  well  stirred,  and 
afterwards  left  to  rest  that  it  may  coagulate.  In  about  an 
h^jjUT'  th?  opagivl^ltipn  is  complete,  and  then  the  milk  is  agiiin 
.  put  over  the  fire  and  rais^to  a  temperature  of  about  145 
ewffrees. 

Durnig  all  the  time  it  is  beating,  the  mass  is  briakly  mh 
tated,  tillthe  curd  separates  in  entail  lumps ;  part  of  & 
whey  is  then  taken  out,  and  a  small  portion  of  saffron  is 
added  to  the  remaind^,  in  order  to  colour  it  When  tlie 
enrd  is  thus  broken  sufficiently  small,  nearly  the  whole  of 
th^  whey  is  taken  out  and  two  pailfuls  of  cold  iBatar  is 
poured  in,  the  temperature  is  thus  lowered,  so  at  to  enabla 
&e  dairy-man  to  coRect  the  curd,  by  passing  a  oloth  faeneadi 
it,  and  gathering  it  up  at  the  corners ;  the  curd  is  now  pressed 
into  a  n*ame  of  wood  like  a  bushel  without  a  bottom,  pl^oed 
on  a  solid  table,  and  covered  by  a  round  p^ece.of  wooa,  ka« 
viiig  a  great  stone  or  weight  on  the  top,  in  the  course  of 
the  night  it  cools,  assumes  a  finn  conMstenee,  and  parts  with 
the  whey ;  the  next  day  one  side  is  rubbed  with  fait,  and  the 
succeeding  day  the  cheese  is  turned,  and  the  ether  side  th<m 
rubbed  with  salt  in  the  same  manner  as  befi)reL  This  alter-  • 
nate  salting  of  each  side  is  practised  Ibr  about  forty  days  ; 
after  this  period,  the  outer  crust  of  the  cheese  is  pared  off, 
and  the  fresh  surface  is  varnished  with  linseed  oil.  The 
eoRTex  sides  are  then  coloured  red  with  amotto,  and  the 
dieese  is  fit  for  sale. 

i^cccc^xvii. 

Pbbservatio?!  of  Egos  rrom  PuriUKFJiCTioii. 

To  transport  Eggs  in  a  firesh  state  from  one  country  to 
another,  varnish,  by  dipping  them  in  a  solution  of  6um- 
Arabic  in  water ;  and  then  imbed  them  in  powdered  Char- 
coal. The  Gum  Arabic  answers  the  purpose  of  a  varnish 
for  egg^  much  better  than  any  resinous  gum,  as  it  can  be 
ea^ty  removed  by  washing  in  either  warm  or  coH  water ; 
besiaes,  it  is  much  cheaper.  Eggs  preserved  in  this  manner, 
will  keep  for  many  years,  as  the  l)ed  of  Charcoal,  ft^ora  its 
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porous  nature,  is  a  non-oonductor  of  heat,  and  consequently 
maintains  around  the  eggB  an  uniform  temperature ;  prerent- 
ing  them  from  suffenns  by  alternations  of  heat  and  cold, 
when  they  are  remoyed  from  one  climate  to  anoth^. 

Observation.  This  method  is  infinitely  preferable  to  that  of  gretsiiig 
them,  for  when  the  grease  becomes  rancid>  it  hastens  or  promotes  put^ 
(action  of  the  animu  matter  in  the  egg. 

Method  of  salting  Cod-Fisu  at  Newfouxdulud. 

Cod  caught  on  the  bank  of  Newfoundland  is  that  which 
is  known  in  Europe  by  the  name  of  green  or  fresh  cod ;  it 
li  salted  on  board  the  snip  as  soon  as  cau^t. 

The  curing  and  salting  of  Cod  requires  a  great  deal  of 
care.    The  fdlowing  is  the  method  generally  practised. 

As  soon  as  the  fisherman  has  caught  a  fish  with  his  line,  he 
pulls  out  the  ton^e,  and  g^ves  the  fish  to  another  man  called 
the  beheader ;  this  man,  with  a  two-edged  knife,  slits  the  fish 
from  the  anus  to  the  throat,  which  he  cuts  across  to  the  bones 
of  .the  neck.  He  then  lays  down  his  knife  and  pulls  out  the 
liver,  which  he  drops  into  a  kind  of  tray  through  a  small 
hole,  made  on  purpose,  in  the  scaffold  he  works  upon ;  then  he 
uts  it,  and  cuts  off  the  head.  This  done,  he  delivers  the 
sh  to  the  next  man,  called  the  slicer,  who  takes  hold  of  a 
by  the  left  giU,  rests  its  back  against  a  board,  a  foot  long, 
and  two  inches  high,  and  pricks  it  with  the  slicing  knife  on 
the  left  ^de  of  the  anus,  wnich  turns  out  the  left  gill.  Then 
he  cuts  the  ribs,  or  great  bones,  all  along  the  vertebrae  about 
half  way  down  from  the  neck  to  the  anus.  He  now  does  the 
same  on  the  right  side,  and  then  cuts  obliquely  three  joints 
of  the  vertebrae,  through  to  the  spinal  marrow,  dividing  them 
too,  and  thus  ends  his  operation. 

A  third  helper  then  takes  the  fish,  and  with  a  kind  of 
spatula,  he  scrapes  all  the  blood  that  has  remained  along  the 
vertebrse  that  were  not  cut ;  when  the  cod  is  thus  thoroughly 
deansed,  (sometimes  washed)  he  drops  it  into  the  hold,  throu^ 
a  hole,  made  for  that  purpose,  for  the  Salter,  who  is  ready  to 
receive  it 

The  Salter  crams  as  mudi  salt  as  he  can,  into  the  belly  of 
the  fish,  lays  it  down,  the  tail  end  lowest,  rubs  the  skin  all 
over  with  salt,  and  even  ooirers  it  with  more  salt  He  then 
goes  through  the  same  process  with  the  rest  of  the  cod^  which 
He  hei^  one  upon  another  ^till  the  whole  is  laid  up.    The 
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fish  thus  salted  and  {tiled  up  in  the  hold,  is  never  meddled 
with  any  more,  till  it  is  brought  home  and  unloaded  for 
sale. 

bcccclxix* 

Method  of  deying  Coi>  at  Newfoundland, 

*  The  manner  of  preparing  and  dryinjg  cod  is  as  follows : 
The  cod  intended  for  drymg,  is  caught  and  beheaded  in 
the  same  manner  as  the  other,  but  it  is  cut  up  diiTerendy. 
The  sheer,  instead  of  cutting  the  bones  along  the  vertebrce 
only  half  way  down  from  the  throat  to  the  anus,  lays  open 
the  fish  at  one  stroke  quite  to  the  tail  all  along  the  vertebra*, 
which  he  divides  up  to  the  throat ;  leaving  each  half  of  the 
vertebrae  and  the  spinal  marrow  in  the  flesh  of  the  cod. 

When  the  sheer  nas  thus  dispatched  a  fish,  he  drops  it  mto 
a  sledge  that  holds  about  half  a  hundred  weight,  a  ooy  then 
drives  the  sledge  to  the  place  where  the  salter  salts  and 

Spreads  the  fish  of  the  day.  The  salter  lays  down  the  fish 
at  with  the  flesh  uppermost,  and  placing  several  of  them 
aide  by  side,  he  forms  a  layer  of  six,  eight,  twelve,  or  fifteen 
feet  long,  and  three,  fisur,  or  ^ve  broad :  then  he  takes  a 
lai^  wooden  shovel  about  two  feet  square,  and  sprinkles  salt 
all  over  the  layer  of  cod  ;  takmg  care  that  the  salt  is  laid  on 
very  even.  When  this  layer  is  sufficiently  salted,  he  spreads 
another  over  it,  salts  it  in  the  same  manner,  and  so  on. 
When  there  are  large,  middling,  and  small  eod,  they  are  kept 
mart,  for  a  difierent  depth  of  salt  is  requisite  for  difierent 
sizes.  Too  much  salt  shrivels  the  fish  and  makes  it  brittle 
when  it  comes  to  dry,  and  too  little  makes  it  greasy  and  dif. 
ficult  to  dry.  The  cod  is  left  in  salt  two  days  at  least,  and 
somedmes  about  a  fortnight,  then  it  is  washed.  For  this 
purpose  they  load  it  in  hand  barrows,  and  empty  it  out  into 
a  heap  not  unlike  a  great  cage,  by  the  sea  side ;  there,  they 
stir  it  about  in  sea  water  wiUi  paddles,  to  cleanse  it  from  the 
salt  and  slime  that  it  is  imbued  with,  and  when  it  is  washed 
white  they  put  it  a^n  on  the  barrows  and  carry  it  upon 
the  gravel  where  it  is  to  be  spread.  They  first  pile  it  up 
five  or  six  feet  high ;  the  top  of  the  heap  terminates  like  a 
roof,  that  the  fish  may  drain  and  harden ;  two,  three,  or  four 
days  afterwards,  as  the  weather  permits,  they  break  up  the 
pife  and  spread  the  fish  upon  the  gravel,  one  by  one,  in  rows, 
with  the  flesh  uppermost  When  it  has  lam  thus  in  the 
morning  sun,  they  turn  it  at  about  two  in  the  afternoon^  the 
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skin  uppermost ;  and  in  the  evening,  if  they  find  that  the 
wind  and  sun  have  dried  them  enough,  thej  lay  fire  or  six 
of  them  one  upon  another,  and  a  larse  one  at  the  top  to 
shelter  them  from  the  rain.  The  cod  being  thus  disposed 
ill  little  heaps,  the  skin  upwards,  they  wait  for  the  first  fine 
day  to  spread  them  again  on  the  gravel,  first  with  the  skin 
uppermost,  and  at  noon  they  turn  them.  When  they 
have  been  thus  exposed,  a  second  time^  to  the  rays  of  the 
sun  they  are  again  heaped  up,  fifteen  or  twenty  in  a  heap, 
and  left  till  the  next  fine  day,  when  they  once  more  spread 
them  on  the  mvel.  If  after  this  they  find  the  fish  tho* 
roughly  dry,  Uiey  place  the  small  ones  in  sharp  round  piles 
like  pigeon  houses,  the  middle  sized  in  heaps  or  an  hundred 
weignt,  and  the  large  ones  in  smaller  parcels.  The  former, 
when  they  have  undergone  a  fourth  sunning,  that  is,  when 
they  have  been  spread  upon  the  gravel  for  the  fourth  time, 
are  laid  up  in  round  piles ;  as  to  the  lar^e  ones,  they  must 
be  spread  in  the  sun  five  or  six  times,  at  least,  before  they 
can  be  piled  up  like  the  others.  When  they  have  stood  so 
for  three  or  four  days,  the  fishermen  spread  them  all  at  once 
upon  the  gravel  in  the  sun,  and  then  proceed  to  a  new  pile ; 
laying  the  largest  fish  for  the  groundwork,  the  middle  sized 
next,  and  the  smallest  at  top,  because  the  larger  they  are,  the 

S'eater  pressure  is  requisite  to  squeeze  out  and  throw  off 
e  moisture.  This  pile  is  left  standing  for  a  fortnight,  and 
then  the  cod  is  again  spread  in  the  sun,  after  which  the  pile 
is  erected  once  more,  but  reversed,  so  that  what  was  at  the 
bottom  is  now  put  at  the  top.  This  pile  may  be  let  alone 
for  a  month,  alter  which  the  fish  is  once  more  exposed  to 
the  sun,  and  then  piled  up  for  the  last  time. 

When  all  this  is  done,  the  fishermen  make  choice  of  a 
f!ne  day  to  spread  out  the  fish,  only  an  arm  full  at  a  time, 
and  lay  them  on  the  gravel ;  they  examine  them  one  by  one, 
and  lay  apart  those  that  retain  any  moisture ;  the  dry  ones 
are  piled  up,  ^and  the  moist  ones  are  dried  again  in  the  sun, 
and  then  put  on  the  top  of  the  other  piles,  that  they  may  be 
at  hand  to  be  looked  after,  and  dried  again  if  they  should 
want  it  To  conclude  the  whole  process,  just  before  they  are 
shipped,  they  spread  them  by  armsful  upon  the  gravel,  to  air 
ana  dry  them  tnoroughly.. 

In  order  to  ship  this  Cod,  they  clean  out  the  hold  and  lay 
a  kind  of  floor,  either  of  stone  or  wood,  on  which  they  place 
the  fish,  the  first  layer  with  the  flesh  uppermost,  and  all  the 
rest  with  the  skin  uppermost     They  clo  not  fill  the  hold  from 
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one  end  to  the  other  without  interniption»  but  raise  several 
piles  both  to  keep  the  good  and  bad  apart»  and  likewise  to  dis- 
tinguish the  difierent  sizes  of  the  fish.  The  large  ones  make 
the  ground  work  of  the  cargo,  the  middle  sized  come  nent, 
and  the  small  ones  are  laid  at  top ;  they  line  the  bottom  and 
sides  of  the  hold  with  small  twigs  with  the  leaves  on^  but  dried 
first  for  several  days.  The  Cod  being  thus  laid  up  in  the 
hold,  they  cover  it  with  sails,  and  never  meddle  with  it  mor^ 
until  they  unload  it  for  sale  in  Europe. 

Ohservaiion,  Slitting^,  salting,  and  drying  the  cod,  are  three  distinet 
operatioiiK,  the  last  of  which  is  sometimes  very  tedious  and  difficult*  Th« 
mm  is  seldom  seen  at  Sc.  Pierre,  and  the  want  ol  sunshine  oecasiona  tbe 
loss  of  thousands  of  cod,  wfakh  rot  iti  the  damps  aiid  fogs. 


nccccLXX, 
CoNV£RSTov  OF  Animal-Hides  or  Skins  into  Leatheb. 

This  process  is  what  is  generally  termed  Tanning.  It  i» 
founded  on  the  affinity  which  is  known  to  exist  between  llie 
gelatinous  part  of  the  Hide,  and  the  Tan  or  astringent  pna* 
ciple  of  Oalc  bark,  and  other  vegetable  substances. 

It  is  well  known  that  unless  ludes  are  speedily  dried,  they 
become  putrid,  and  consequently  unfit  for  use.  But  even 
although  they  be  sUceestfuUy  dned,  they  are  still  unfit  for 
the  monufiu^ture  of  shoes  and  other  necessary  articles ;  being 
permeable  to  moisture,  and  liable  to  be  soon  destroyed  by 
iriction.  Consequently,  in  almost  every  country  where  am-" 
mat  hides  are  used  ror  purposes  of  convenience,  they  are 
made  to  under^  certain  mooes  of  treatment,  which  render 
them  not  only  impermeable  to  water,  but  also  tougher,  and 
more  pliable,  so  as  to  be  easily  and  advantageously  worked. 

The  combination  of  the  vegetable  Astringent  principle, 
or  Tannin,  with  the  gelatine  (which  fcnms  almost  the  whole 
of  the  Hide,)  chances  it  into  Leather,  which  is  a  .substance 
totally  different  in  its  properties  to  the  Hide  in  the  raw  state. 
To  tan  a  Hide  then  is  to  saturate  it  with  Tannin. 

Previous  to  the  operation  of  I'anning,  the  raw  or  green 
Hides  must  undergo  the  process  of  washing  and  scouring, 
to  free  them  from  foreign  matter,  and  to  remove  the  hair. 
Hides  are  first  put  to  steep  in  water,  either  pure  or  acidu- 
lated^ to  clear  them  of  the  blood  and  filth  they  may  have 
collected  in  the  slaughter-house.  They  are  left  to  soak  in 
the  water  for  some  time ;  and  then  handled^  or  trod  upon 
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by  the  feet,  the  better  to  cleanse  them  of  all  impurities.  If 
the  hides  are  dry,  they  are  steeped  a  longer  time,  sometimes 
for  four  days,  or  longer,  accordmg  to  the  season  of  the  year, 
and  care  is  taken  to  draw  them  out  once  a  day,  in  order  to 
stretch  them  on  a  wooden  horse  or  beam.  These  two  ope^ 
rations  are  repeated  till  the  skin  becomes  raised  or  well  sof- 
tened; A  running  stream  is  necessary  in  these  operations, 
else,  the  hides  cannot  fail  of  beinff  ill  prepared. 

When  the  hides  have  been  well  raised,  and  softened,  they 
are  next  freed  from  the  hair,  by  the  application  of  lime.  In 
all  tanneries,  pits  are  formed  having  their  sides  lined  with 
atone  or  brick,  in  which  lime  stone  is  slacked,  so  as  to  form 
miBc  of  lime.  Of  these  there  are  three  kinds,  according  to 
the  strength  of  the  lime.  The  hides  intended  to  be  scoured 
are  first  put  into  the  weakest  of  these  pits,  wherein  they 
are  allowed  to  remain,  until  the  hair  readily  yields  to  die 
touch. 

If  this  liquor  be  not  sufficiently  active,  the  hides  are  remo- 
ved to  the  next  in  gradation,  and  the  time  they  have  for  soaking 
is  longer  or  shorter,  in  proportion  to  the  strength  of  the  lime, 
the  temperature  of  the  air,  and  the  nature  of  the  hides. 
Those  of  sheep  require  to  remain  in  the  pits  only  a  few  days. 
It  has  been  proposed  to  substitute  lime  water  in  place  of  the 
milk  of  lime.  But  though  the  lime  water  acts  at  first 
with  sufficient  strength,  its  action  is  not  sufficiently  perma- 
nent, and  in  order  to  succeed  in  clearing  the  hides,  it  is  ne- 
cessary to  renew,  it  occasionally.  In  some  tanneries,  after 
the  hides  have  been  kept  in  the  pits  for  a  short  time,  they 
are  piled  up  in  a  heap  on  the  ground  ;  in  which  state  they  are 
suffered  to  remain  for  eight  days,  after  which  they  are  re- 
turned into  the  same  pits  from  whence  they  were  taken,  and 
this  process  is  repeated  till  the  hair  can  be  easily  scraped  off. 

Hides  may  also  be  cleansed,  by  subjecting  them  to  an  inci- 

Sicnt  fermentation,  produced  by  souring  a  mixture  of  barley 
our  in  warm  water,  and  soaking  the  hides  in  it,  till  they 
are  sufficiently  swelled  and  softened  to  admit  of  being 
cleared  from  the  hair.  In  each  tan  house  are  placed  several 
tubs  full  of  this  acid  liquor,  which  is  of  different  strengtlis 
iu  proportion  as  it  is  soured.  In  those  containing  the  weak- 
est liquor,  the  hides  are  first  soaked,  handled,  and  washed ; 
and  after  two,  or  at  most,  three  of  these  operations,  they  are 
sufficiently  prepared  to  admit  of  being  freed  from  the  hair. 
If  more  easily  procured.  Rye-flour  may  be  substituted  for 
barley. 
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.  Tlie  caimiick  Tartars  employ  sour  Milk  with  the  same 
view,  and  Pseiffer  proposes  the  use  of  the  Acid  water  ob- 
tained from  the  distillation  of  Coal  and  Turf.  It  indeed 
appears  sufficiently  ascertained,  that  all  the  vegetable  Acids, 
and  even  diluted  Sulphuric  Acid,  answer  equally  well  for  this 
purpose. 

In  some  tanneries,  they  cleanse  the  Hides  by  throwing  salt 
over  the  one-half  of  the  skin,  and  doubling  the  other  half 
over  it ;  in  proportion  as  each  Hide  is  salted,  they  are  laid 
one  above  another,  and  the  whole  are  covered  witn  straw  or 
flax ;  fermentation  soon  begins,  after  which  they  are  turned 
once  or  twice  daily,  until  they  are  found  to  be  in  a  proper  state 
for  removing  the  hair.  Ihey  may  be  cleansed,  however, 
much  in  the  same  manner,  witnout  the  employment  of  Salt, 
by  piling  them  up  on  a  bed  of  litter,  and  covering  them 
with  the  same  material  for  twenty-four  hours.  At  the  end 
of  this  period  they  are  turned  over,  and  afterwards  examined 
twice  a  day,  in  order  to  ascertain  when  the  hair  may  be  rea- 
dily removed. 

In  some  tanneries  the  hides  are  buried  in  dung,  while  in 
others,  they  are  simply  exposed  in  a  close  apartment,  termed 
a  smoke  house^  heated  by  means  of  a  tan  iire,  which  gives 
out  smoke  without  flame.  The  hides  are  suspended  on  long 
poles  placed  across  these  apartments,  which  are  heated  very 
considerably. 

All  the  methods  in  which  fermentation  is  employed,  are 
termed  heating  processes.  'In  whatever  manner  this  opera- 
tion has  been  conducted,  as  soon  as  the  hair  is  in  a  fit  state 
to  be  removed,  it  is  scraped  ofi^,  on  the  wooden  horse,  by 
means  of  a  blunt  knife,  or  by  a  whet*stone.  This  operation 
is  not  only  intended  to  remove  the  hair,  but  likewise  the 
Scarf-skin  or  Epidermis,  whieh  is  of  a  very  difi^rent  nature 
from  that  of  the  true  skin.  It  is  insoluble  in  Water,  and 
Alcohol ;  is  soluble  in  Acids,  but  not  susceptible  of  combi- 
nation with  Tan,  so  that  when  left  on  the  hide  the  Tan  can 
only  penetrate  through  the  under  side,  by  which  means  the 
process  of  Tanning  is  rendered  extremely  tedious. 

There  are  many  vegetable  substances  which  possess  the 
tanning  principle,  or  Tannin ;  but  those  which  possess  most, 
are  the  Oak,  Alder,  Willow,  and  Peruvian  Barks,  also  the 
Gallnut.  The  Peruvian  Bark,  from  its  scarcity  and  high 
price,  is  only  used  in  Medicine.  As  Oak  Bark  possesses 
more  Tan  than  any  other  vegetable  substance,  it  is  gcne^ 
rally  used  for  Tanning.     This  Bark,  being  stripped  from 
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those  trees  winch  are  cut  down  in  the  Spring  dE  the  yeai, 
is  dried  in  covered  heaps,  in  the  open  air.  It  is  then 
ground  to  a  coarse  powder  in  a  mill,  and  mixed  with  y/^flter 
m  the  Tan-pits.  The  infusion,  or  liquor,  utrhich  is  (rf*  a 
brownish  Amber  colour,  is  called  ooze;  but  is,  properly 
speaking,  a  solution  of  Tannin  and  other  vegetable  matters. 

The  Hides,  being  scoured,  raised,  and  softened,  are  first 
subjected  to  the  action  of  weak  ooxe  in  one  of  these  pits : 
here  they  remain  for  several  weeks,  and  in  the  interim,  are 
frequently  agitated,  or  Tuindled.  From  thence,  it  is  removed 
to  a  pit  containing  a  stronger  infusion,  where  it  remains  for 
a  connderable  time ;  that  is,  until  it  has  absorbed  all  the  Tan. 
It  is  now  immersed  iii  a  still  stronger  infusion,  and  so  on. 
When  the  Hide  has  attained  the  colour  of  ^Cinnamon  Bark 
on  its  outside,  and  when  its  internal  ports  are  equaUy  brown 
when  cut  through  with  a  knife ;  it  has  received  its  full  dose 
of  Tan,  and  is  converted  into  Leather.  But  if  a  white  or 
greyish  streak  appear  in  the  centre  of  the  Hide  or  Skin,  it 
is  to  be  again  immersed  in  the  Tan-pit.  Calf-skins  require 
only  about  two  or  three  months  before  the  process  of  tan- 
ning is  finished,  whereas  Ox-hides  are  not  perfectly  converted 
into  Leather,  for  6,  8  or  even  15  months. 

When  perfectly  tanned,  the  Hides  are  taken  out,  drained^ 
passed  between  two  Iron  cylinders,  that  iliey  may  become 
pliant,  and  are  then  hung  up  in  a  drying  house,  until  they 
become  perfectly  dry  by  exposure  to  the  air.  The  smaller 
Hides  now  undergo  the  operation  of  currying,  which  renders 
them  pliant,  and  reduces  them  to  an  uniform  mickness.  This 
consists  in  cutting,  soaking^  p^rin^,  scouring,  stretching 
and  oiling.  The  Leather  is  then  olackened  by  a  compo- 
sition of  lamp-black,  oil,  and  tallow,  which  is  rubbed  hard 
into  the  fleshy  side.     It  is  now  fit  for  sale. 

Ob^erwUioni.  It  is  to  be  observed  that  leather  would  be  tanned  much 
sooner,  and  equally  well,  if  the  tan-pits  were  made  toithin  a  building, 
80  as  to  be  secured  from  rain :  and  if  the  building  were  furnished  with  flues 
or  steam  pipes,  so  as  to  keep  the  temperature  of  the  vats  constantly  at 
a  full  summer  hieat.  Another  important  improvement  rai^t  be  made 
in  tanning,  if  the  skins  were  bung  verticallT  m  the  pits,  so  that  the  tan- 
ning liquor  might,  from  the  first  part  vt  the  process,  touch  every  part 
of  me  skin  equally. 
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Method  of  Tanning  Leatuee 

By  the  Decoction  of  Barky  <Src. 

In  1804  a  patent  was  granted  for  an  im^iroyed  method  of 
tanning  Hides:  viz.  by  immersing  them  in  the  liquor  in 
which  Oak  Bark  had  been  boiled.  According  to  this  im- 
provement, tfce  Patentees  filled  a  boiler  of  Copper  (or  any 
other  metal  that  does  not  stain  or  colour  the  liquor)  half  full, 
with  ground  Bark,  and  poured  water  upon  it,  up  to  the  brim. 
The  whole  is  then  boiled  for  three  hours,  till  the  tanning 
principle  is  completely  extracted.  The  li(}Uor  is  then  suf- 
fered to  run  off  Dy  a  cock  into  pits»  where  it  stands  to  cool. 
The  Hides  are  now  put  into  the  liquor,  and  handled  fre* 
quently,  by  taking  tnem  out  and  putting  them  in  again, 
because  the  liquor  is  too  powerful  for  them  to  remain  long 
at  a  time,  in  the  first  stages  of  tanning.  They  are  then  to 
be  removed  to  fresh  liquors,  from  time  to  time,  as  the  old  is 
weakened,  until  the  operation  is  complete.  By  this  method 
a  greater  quantity  of^the  tanning  pnnciple  is  collected  into 
a  small  compass;  less  Bark  is  consumed;  and  tliere  is  a 
great  saving  of  labour. 

If  Leather  is  required  with  a  whiter  colour  or  Uoom,  a 
sitaall  quantity  of  the  dust  of  Bark  is  mixed  with  the  liquor. 
By  this  method.  Hides  that  have  been  ihaved  in  the  baits 
may  be  better  tanned  in  two  or  three  weeks,  and  skins  in 
ten  or  twelve  days,  than  in  the  one  case  in  nine  montlis^i 
and  in  the  other  in  six  months  by  the  usual  process. 

Observatinru,  Here,  the  great  advantage  is  that  derived  from  ex- 
tracting the  tannine  nrinciple,  by  means  of  boiling  ;  as  business  to  anj 
extent  may  be  camea  on  with  about  one-tenth  part  of  the  capital  em« 
ployed  on  the  oM  pdan. 

Besides  bark,  the  patentees  make  use  of  oak  chips^  and  oak  saw-dust , 
they  have  succeeded  with  the  common  heath  or  heather ;  and  they  find 
that  the  bark  of  most  trees  that  produce  hard  wood  has  a  tanning  prin- 
ciple in  them ;  but  above  all^  they  recommend  the  young  shoots  from 
the  roots  of  oaks,  and  the  superfluous  twigs  or. branches  that  may  be 
k>pt  off,  so  as  not  to  injure  the  trees.  These  when  cut  in  proper  season, 
may  be  chopped  and  ground,  and  boiled  with  bark,  and  will  produce  a 
stronger  tanning"  liquor  than  bark  from  the  trunks  of  trees  that  have  a 
thick  rind,  which  cannot  be  separated  from  the  bark. 

By  another  patent  in  1819,  the  art  of  tanning  by  decoction  is  still 
frirther  improved.  This  patentee  has  proved  that  the  trunks  roots^ 
limbs,  branches,  and  leaves  of  the  oak,  whether  tree,  poUard,  coppice, 
or  underwood,  possess  tanning  properties  ui  a  sufficient  quantity  to  be 
employed  with  advantage  for  tannine,  by  reducinc^  them  to  chips  or 
saw-dust,  and  then  boiTmg  and  usbg  Uiem  In  the  foUowuig  way : 
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To  tan  calf,  or  other  thin  skins,  put  one^  hundred  weight  of  the  Ihnba 
or  branches,  chopped  as  above-mentioned,  into  a  copper  contahiing 
about  sixty  gallons  of  water,  and'  boil,  till  the  water  be  reduced  to  from 
thirty-five  to  forty  gallons ;  draw  otT  the  decoction. 

Now  add  to  the  same  limbs  or  branches  forty  gallons  of  water,  and 
again  boil  till  the  water  be  reduced  to  about  twenty-five  gallons.  The 
liquor  thus  produced  by  the  second  boiling  is  used  as  a  weak  ooze,  in 
the  first  process  of  immersing  the  calf-skins,  after  they  come  from  the 
scouring  oeam.  The  decoction  first  produced,  is  then  to  be  used  in  the 
same  way. 

To  tan  hida^  take  one  hundred  weight  of  the  lunbs  or  branches, 
three-quarters  of  a  hundred  weight  of  oak  saw-dust,  (the  sooner  the 
latter  is  used  after  being  made  the  better),  and  one-quarter  of  a  hundred 
weight  of  the  root^  boilin  eighty  gallons  of  water,  till  reduced  to  from 
fifty  to  sixty  gallons.  Draw  off  the  decoction,  and  put  it  aside  for  use* 
To  the  matenals  left  in  the  copper  add  sixty  gallons  of  water,  and  again 
boil,  till  reduced  to  from  thirty  to  thirty-tive  gallons.  The  liquor  pro- 
duced by  this  second  boiling  is  to  be  employed  in  the  first  stage  of  tan- 
ning hides  after  they  come  from  the  beam ;  and  afterwards  the  decoc- 
tion first  produced  is  to  be  employed.  The  skins  and  hides  having  un- 
dergone the  before>mentioned  processes,  add  as  much  oak-bark  or  tan- 
liquor,  or  both,  to  the  respective  decoctions,  as  is  necessary  to  complete 
the  tanning.  The  quantity  of  each  will  vary  according  to  the  strength 
of  such  decoctions  ;  which  strength  will  depend  oii  the  age  and  size  of 
the  tree,  and  other  circumstances. 

DCCCCLXXII. 
CoNVERSlOK    OF    ShEEP-SKIXS    INTO    LeaTHEB. 

Sheep-skins  which  are  used  for  a  variety  of  purposes, 
such  as,  Gloves,  Book-covers,  &c.  and  which  when  dyed, 
are  converted  into  mock-Morocco  Leather,  are  dressed  as 
follows : — They  are  first  to  be  soaked  in  water  and  handled^ 
to  separate  all  impurities,  which  may  be  scraped  off  by  a 
blunt  knife  on  a  beam.  They  are  then  to  be  hung  up  in 
a  close  warm  room  to  putrefy.  This  putrefaction  loosens 
the  Wool,  and  causes  the  exudation  of  an  oily  and  slimy 
matter,  all  which  are  to  be  removed  by  the  knife.  The 
Skins  are  now  to  be  steeped  in  Milk  of  LimCy  to  harden 
and  thicken ;  here  they  remain  for  a  montli  or  six  wc^ks, 
according  to  circumstances,  and  when  taken  out,  they  are  to 
be  smoothed  on  tlic  fleshy  side  by  a  sharp  knife.  They  arc 
now  to  be  steeped  in  a  bath  of  bran  ana  water,  where  they 
undergo  a  partial  fermentation,  and  become  thinner  in  their 
substance. 

The  Skins,  whicli  are  now  called  Pelts  are  to  be  immer- 
sed in  a  solution  of  Alum  and  common  Salt  in  water ;  in 
the  proportion  of  120  Skins  to  3  pounds  of  Alum  and  6 
pounds  a£  Salt.       They  are   to  be  nvpch  agitated  in  this 
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compound  saline  bath,  in  order  to  become  firm  and  tough. 
From  this  bath  they  are  to  be  removed  to  another,  composed 
of  bran  and  water,  where  they  remain  until  quite  pliant  by 
a  slight  fermentation.  To  give  their  upper  surfaces  a  gloss, 
they  are  to  be  trodden  in  a  wooden  tut),  with  a  solution  of 
yolks  of  eggs  in  water,  previously  well  beaten  up.  When 
this  solution  has  become  transparent,  it  is  a  proof  that  the 
skins  have  absorbed  the  glazing  matter.  The  pelt  may  now 
be  said  to  be  converted  into  Leather,  which  is  to  be  drained 
from  moisture,  hung  upon  hooks  in  a  warm  apartment  to  dry, 
and  smoothed  over  witn  warm  hand-irons. 

Observlations.  To  prepare  sheep  leather  for  various  elegant  purposes, 
by  dyin^ ;  the  skins,  after  beingtaJcen  from  the  lime-bath,  are  to  be  im- 
mevied  m  another,  composed  of  dog  and  pigeon  dung  dissohed  by  agita- 
tion in  water :  here  thcjy  remain  until  the  lime  is  separated,  and  until 
the  skins  have  attahied  the  state  of  soft  pliabie  pelt.  To  dye  this  pelt 
re<l,  the  skins  are  to  be  washed  and  sewed  into  bags,  and  stuffed  with 
c]ip[>tngs  and  shavings  of  leather,  or  any  other  convenient  substance, 
and  immersed  with  the  grain  side  ouiwardi  in  a  bath  of  alum  and  co- 
chineal of  the  temperature  of  170*  or  180°  Fahr.  where  they  are  to  be 
agitated  until  they  are  sufficiently  dyed.  Each  bag  is  now  to  be  trans- 
ferred to  a  sumach  bath,  where  they  receive  consistency  and  tenacity. 
From  this  bath  it  is  customary  to  remove  the  skins,  and  to  plunge 
them  into  a  saffron  one,  to  improve  their  colour. 

>  To  dye  these  skins  black,  the  washed  pelt  is  to  be  first  immersed  in 
the  «umach  bath,  and  then  to  be  rubbed  over  on  the  gained  side,  by  a 
stiff  brush  dipped  in  a  solution  of  acetate,  or  pyrolignite  of  iron. 

To  gire  these  skins  the  grain  and  polish  of  Morocco  leather,  they  are 
first  oOed,  and  then  rubbed  on  a  firm  board  by  a  convex  piece  of  solid 
glass,  to  which  a  handle  is  attached.  The  leather  bein^  now  rendered 
more  compact,  is  rubbed  o;r  pressed  hard,  by  a  sharp W  grooved  box- 
woed  instrument,  shaped  like  the  glass  one  just  described. 

Lamb  and  kid  skins  are  dressed,  tanned,  and  dyed  in  a  similar  manner. 

BCCCCLXXIII* 
MANUFACTDBk   OF    EEAL    MoROCCO    LeATHBR. 

Goat  skins  are  to  be  cleansed,  have  their  hair  removed, 
and  to  be  limed  as  in  the  before  mentioned  processes.  They 
are  then  to  undergo  a  partial  fermentation  by  a  bath  of  bran 
and  water,  and  afterwards  to  be  immersed  m  another  bath 
of  tt/hite  figs  and  water,  where  they  are  to  remain  for  five  or 
six  days.  It  is  now  necessary  to  dip  them  in  a  solution  of 
salt  and -water,  to  fit  them  for  dyeing.  To  communicate  a 
red  colour,  the  Alum  and  Cochineal  Bath  is  to  be  used  as  for 
sheep-skins ;  for  black,  Sumach,  and  Iron  liquor  as  before ; 
and  for  yellow,  the  bath  is  to  be  composed  of  Alum  and  the 
pomegranate  bark. 
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The  Tanning,  dressing,  and  graining  are  (he  same  as  for 
slieep  skins. 

DCCCCLXXIV. 

Manufacture  of  Russsia  Leather. 

Calf-skins  being  steeped  in  a  weak  bath  of  Carbonate  of 
Potass  and  water,  are  well  cleaned  and  scraped,  to  have  the 
hair  &c.  removed.  They  are  now  immersed  in  another  bath, 
containing  dog  and  pigeons  dung  in  water.  Being  thus 
freed  from  the  Alkali,  they  are  thrown  into  a  mixture  of 
Oatmeal  and  water,  to  undergo  a  slight  fermentation.  To 
tan  these  hides,  it  is  necessary  to  use  Birch  bark  instead  of 
Oak  bark ;  and  during  the  operation  they  are  to  be  frequently 
handled  or  agitated.  When  tanned,  and  perfectly  dry,  they 
are  made  pliimle  by  Oil  and  much  friction ;  they  are  then  to 
be  rubbed  over  eently  with  Birch  Tar^  which  gives  them 
that  agreeable  odour,  peculiar  to  this  kind  of  Leather,  and 
which  secures  them  against  the  attacks  of  moths  and  worms. 
This  odour,  the  leather  will  preserve  for  many  years ;  and 
on  account  of  it,  Rusna  Leather  is  much  used  in  binding 
handsome  and  costly  books.  The  marks,  or  Intersecting 
lines  on  this  Leather,  are  given  to  it  by  passing  over  its 
grained  surface,  a  heavy  iron  cylinder,  iiound  round  by 
wires. 

Observaiioni.  To  dye  this  leather  of  a  biack  colour,  it  is  to  be  nibbed 
over,  after  tanning,  with  a  solution  of  acetate,  or  pyn^igriite  of  iron :  to 
dye  it  red,  alum  and  Brazil  wood  are  used.  At  Astrakhan,  in  Tartary, 
another  kind  of  leather,  both  beautiful  and  durable,  is  manufactured 
from  deer  and  goat  skins.  They  are  cleaned  and  dressed  in  the  same 
manner  as  sheep  skins,  and  then  pnt  into  a  bath  of  bran  in  a  state  of 
fermentation  with  water,  for  three  days.  Each  skin  is  then  put  into  a 
wooden  tray,  where  being  spread  out,  it  receives  a  portion  of  a  liquor 
composed  of  Honey  and  water.  When  the  skin  has  combined  with  this 
liquid,  it  is  immersed  in  very  salt  brine  for  a  short  time,  and  is  then  dried. 
To  dye  it  red,  it  is  to  be  made  up  in  bags,  and  dipped  in  a  bath  of  cochi- 
neal, oontaidng  an  alkaline  plant  found  hi  the  deserts ;  it  is  now  to  be 
immersed  in  a  solution  of  Alum,  and  then  tanned  with  sumach.  To 
give  this  leather  a  brilliant  and  more  kuting  red,  it  is  dipped  in  an  infu- 
sion or  decoction  of  galls,  instead  of  sumach.  When  to  be  dyed  ffeUow, 
the  berries  of  buckthorn,  or  the  flowers  of  wild  camomile  are  used.  The 
graining  of  this  leather  is  given  by  an  iron  instrument  of  great  weight, 
having  a  number  of  blunt  pomts. 

DCCCCLXXV. 


Method  of  Tanning  Fish  and  othbr  Nin*s. 
The  following  method  was  invented  by  a  ship-builder  at 


TANNING.  609 

Bridport.  He  puts  one  hundred  w^ht  of  oak-branches 
and  one  hundrea  weight  of  spent  bark  from  any  tannery, 
into  one  hundred  gallons  of  water,  and  so  in  proportion,  for 
a  greater  or  less  quantity.  After  boiling  the  same  till  it 
bq  reduced  to  about  eighty  gallons^  he  takes  the  branches 
and  spent  bark  from  the  copper,  by  means  of  any  conyenient 
instrument,  and  then  immerses  as  many  nets,  sails,  or  other 
articles,  as  are  required,  into  the  liquor  left  in  the  copper ; 
taking  care,  that  they  are  completely  covered.  He  tx)ils 
the  whole  together  for  about  three  hours,  then  removes  the 
fire,  and  suffers  the  liquor  to  ^  cool :  after  which  he  re^ 
moves  the  nets,  sails,  or  other  articles,  from  the  furnace,  and 
hangs  them  up  to  d^. 

DCCCCLXXVI. 

To  PUBIFY  SICK  Rooms,  &c. 

From  noxious  Vapours,  Exhalations^  andaU  Kinds  of  infected 

Air, 

Put  half  an  ounce  of  finely  pulverized  black  Oxide  of 
Manganese  into  a  saucer,  and  pour  over  it  nearly  an  ounce 
of  Muriatic  Acid  :  place  the  saucer  on  the  floor  of  the  infected 
apartment,  then  go  out  and  shut  the  door.  Abundance  of 
Chlorine  Gas  will  now  be  disengaged,  which  combining  with 
the  infected  lur,  will 'completely  neutralize  it;  and  thus 
the  contagion  will  be  completely  destroyed. 

Obtervaiions.  In  this  useful  experiment,  the  muriatic  acid,  in  attacking 
the  oxide  of  manganese,  loees  its  hydrogen,  and  is  thus  converted  into 
chlorme.  The  hydrogen  combines  with  some  of  the  oxyge^  of  the  oxide, 
and  these  two  substances  are  converted  into  water. 

Muriatic  acid  with  red  oxide  of  lead  will  have  a  similar  effect  Sulphur 
burnt  with  a  similar  intention,  has  thus  been  converted  Into  sul- 
phurous add  gas^  wldch  has  the  power  of  overcoming  the  d^ts  of 
noxious  vapours :  but  in  many  respects  the  use  of  chlonne  is  preferable. 
Lnne  water  has  a  very  powerful  efkct  in  absorbing  carbonic  acid  gas, 
and  no  doubt,  shallow  vessels  jGJled  with  it,  might  be  of  great  um  in  ab- 
sorbing it,  in  workshops,  &c  where  charcoal  is  burnt*  Newly  prepared 
charcoal  has  the  power  of  absorbing  various  kinds  of  noxious  gases,  and 
might  be  used  with  considerable  advantage  for  thepurlGcation  of  privies, 
if  small  pieces  of  it  are  strewed  upon  the  floor.  The  gases  will  oe  con- 
densed in  the  cells  of  the  charcoal. 

- 

*  It  is  to  be  feared  that  the  deleterious  effects  of  this  gas  are  but  too 
much  felt  by  workmen  who  are  obliged,  on  accoiuit  of  the  nature  of  their 
trades,  to  bum  charcoal. 
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Mode  of  Disinfecting  Substances 
Infected  bi/  the  Plague  or  other  contagious  Diseofes. 

Chlorine  has  been  successfully  used  for  this  purpose  in 
some  parts  of  Spain. 

Expose  4  ounces  of  meat  in  a  saucer,  until  it  becomes  nearly 
putria :  suspend  bits  of  paper,  fur,  feathers,  cotton,  silk  and 
wool,  upon  nooks  fixed  in  an  horizontal  piece  of  wood  at- 
tached to  a  perpendicular  one, 
which  is  supported  by  a  pe- 
destal of  lead :  cover  the  whole 
with  a  bell  ^lass  fixed  in  the 
rim  of  a  piece  of  wood  on 
which  the  saucer  is  placed. 
The  edffes  of  the  rim  should 
be  puttied.  Fix  a  cork  very 
tient  in  the  top  aperture  of  the 
bell  glass,  and  let  the  whole 
rest  in  a  warm  room  for  a  fort- 
night. On  withdrawing  the 
cork,  the  degree  of  putrefaction 
may  be  easily  ascertained.' 
when  sufficiently  impreg- 
nated, let  each  substance  be 
taken  out  in  succession,  and 


enveloped  in  a  sheet  of  paper 
folded  like  a  letter :  ana  sus- 
}>ended  on  a  hook  in  another  bell  glass,  under  which  mate- 
rials for  producing  Chlorine  are  placed  in  a  saucer,  or  cup. 
These  materials  are  Muriatic  Acid  poured  over  red  Oxide  of 
Lead,  or  pulverized  Oxide  of  Manganese.  In  a  short  time 
the  putria  odour  will  be  dispersed,  and  the  papers,  which 
are  intended  to  imitate  letters  supposed  to  be  infected,  will 
smell  only  of  Chlorine. 

Observation,  Each  letter  should  have  three  or  four  parallel  incisions 
made  in  it  with  ^  a  sharp  knife,  to  admit  the  dis  infecting  gas  more 
readily.    Above  is  a  figure  of  the  apparatus. 

dcccclxxviii. 

Simple  Method  of  preserving  Fruit. 

The  following  simple  metliod  of  cflTccting  this  desirable 
object  was  first  successfuly  practised  by  Mr.  Saddington. 
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The  fruit,  bdng  picked  clean,  and  not  too  ripe,  is  to  be 
put  into  common  bottles,  which  must  be  filled  quite  full. 
These  bottles,  having  corks  stuck  lighthr  in  them,  are  to 
be  placed  upright  in  a  pan  of  Water,  which  is  to  be  heated 
gradually  to  160*^  or  170^  Fahrenheit ;  or  until  the  water 
feels  hot  to  the  finger,  but  not  so  hot  as  to  scald.  This  degree 
of  heat  is  to  be  kept  up  for  half  an  hour,  and  then  the  bottles 
being  takcm  out,  one  by  one,  they  are  to  be  filled  up  to  within 
an  inch  of  the  cork  with  boiltnff  water,  the  cork  fitted  very 
dose  and  tight,  and  the  bottle  laid  on  its  side  that  the  cork 
may  be  kept  moist  To  prevent  fermentation  and  mould, 
the  bottles  are  to  be  turned  once  or  twice  a  week  for  the 
first  month  or  two,  and  once  or  twice  a  month,  afterwards. 

Observations,  Fruit  treated  in  this  way,  will  keep  for  two  years  or 
more.  When  used,  some  of  the  liquor  first  poured  off,  serves  to  put  into 
pies,  &c.  instead  of  water,  and  tne  remainder  being  boiled  up  with  a 
little  suffar,  will  make  a  rich  and  agreeable  syrup. 

The  Iruit  ought  not  to  be  cracked  by  the  heat.  Som/e  trials  were 
made  by  keeping  the  bottles  in  a  heat  of  190°  for  three  quarters  of  an 
hour,  but  the  fruit  was  reduced  to  nearly  a  pulp. 

Samples  of  apricots,  gooseberries,  currants,  raspberries,  cherries, 
plumbs,  Orlean-plumbs,  egg  plumbs,  damsons,  Siberian  crabs,  green 
gages,  and  rhubarb,  in  great  perfection,  were  presented  to  the  Society 
of  Arts  by  Mr.  Saddington.  In  the  summer  of  1807,  it  cost  about  1/. 
9jr.  exclusive  of  the  charge  of  bottles  and  corks,  to  preserve  9d  bottles 
of  fruit,  which  were  worth  in  the  winter  at  least  one  shilling  each ;  so 
that  there  was  a  dear  gain  of  SOO  per  cent 

DCCCCLXXIX. 
PSBSBRVATION  OF  FrUIT    IN   CaRBONIC  AciD  GaS. 

This  important  discovery  was  made  by  M.  Dumont. 
He  placed  various  kinds  of  ripe  fruit  in  glass  vessels,  filled 
with  Carbonic  Acid  Gas,  obtained  from  Carbonate  of  Lime 
by  Sulphuric  Acid,  and  neither  the  colour  nor  taste  of 
the  Cherries  was  altered  at  the  end  of  fifteen  days ;  at  the 
end  of  six  weeks,  they  were  in  the  same  state,  and  had  a 
peculiar  but  pleasant  odour  as  if  they  had  been  jHreserved 
m  brandy. 

DCCCCLXXX. 

Preservation  of  Grapes.  ^ 

In  a  cask  or  barrel,  having  its  crevices  well  closed  to  pre- 
vent access  of  the  external  air,  place  a  layer  of  bran,  which 
has  been  well  dried  in  an  oven ;  upon  this  place  a  layer  of 
bunches  of  Grapes,  well  cleaned,  and  gathered  in  the  after- 
noon of  a  dry  day,  before  they  are  perfectly  ripe ;  proceed 
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then  with  alternate  kyers  of  bran  and  Grapes  till  the  barrel 
»  foil,  taking  care  that  the  Grapes  do  not  touch  each  other, 
and  to  let  the  last  layer  be  of  Ixraii ;  then  cloee  the  barrd 
io  that  the  air  may  not  be  able  to  penetrate.  Grrapea  thus 
padced  will  keep  m  a  twelTeaionth  To  restore  their  fresh- 
neasycut  theenaof  each  bunch  and  put  that  of  white  Grapes 
into  white  wine,  and  that  of  black  Grapes  into  red  winc^ 
as  flowers  are  put  into  water  to  keep  them  fresh. 

Ottervaiiom*  It  i§  customary  in  France  to  nack  grapes  for  the  Lon- 
don markets  in  tauhdutt.  If  tfae  precaution  or  drying  the  saw-dust  by 
a  gentle  lieat.  before  use,  be  had  reeourae  to^  tliis  espedisnt  may  ani* 
war  rery  wdl ;  bat  if  this  is  not  doiie»  snd  if  the  wood  has  been  eat 
fresh,  the  turpentine,  and  other  odours  of  the  wood  cannot  fail  to  injure 
the  fruit.    Oak  saw  dust  will  answer  best. 

dcgcclxxxx. 
Prxsebyation  of  Flowees,  fob  Distillation. 

Rub  three  pounds  of  Bose-leaves  for  two  or  three  minutes 
with  a  pound  of  common  Salt.  The  flowers  being  bruised 
by  the  friction  of  the  grains  of  Salt,  form  a  paste  which  is 
to  be  put  into  an  earthen  jar,  or  into  a  water-tight  barrel. 
The  same  process  is  to  be  repeated  until  the  vessel  is  filled, 
so  that  all  the  Roses  roaj  be  equally  salted.  The  Tessd  b 
then  to  be  shut  up  and  kept  iu  a  cool  place  until  wanted. 

For  distillation,  this  aromatic  paste  is,  at  any  season,  to 
be  put  into  the  body  of  the  still  with  twice  its  weight  of 
Water;  and  when  heat  is  applied,  the  Oil,  or  essential 
Water  is  to  be  obtuned  in  the  common  way.  Both  the  Oil 
and  Water,  are  in  this  way  produced  in  greater  quantity, 
than  by  using  the  leaves  without  the  Salt :  besides,  the  pre- 
served paste  will  keep  its  flavour  and  strength  unimpured  for 
several  years. 

Obsenmiiom.  Other  flowers  capable  of  afibrding  esseotial  oils  maj 
also  be  treated  in  the  above  mentioned  way,  with  eoonooiy  and  advantage ; 
as  there  is  thereby  no  occasion  to  carry  on  a  hurried  process  in  the  heat 
of  summer^  when  these  are  in  perfection. 

7'  It  appears,  that  in  aeneral,  the  usefulness  of  applying  common  salt  to 
preserve  those  vegetables  which  are  brought  from  a  distance  for  the  use 
of  apothecaries  or  perfumers,  has  not  l)een  sufficiently  appreciated.  A 
French  chemist,  M.  Rouelle  perfumed  his  laboratory  during  the  whole 
of  his  course  of  chemistry,  in  the  winter  of  1775,  by  distilibg  the- roses 
he  luul  stilted  in  the  June  preceding. 

nccccLxxxii. 

To  RScovEK  Hay  akd  Cobn  from  Mildew,  &c. 
The  late  Arthur  Young  discovered,  tiiat  Hay  damaged 
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by  mn  and  dampneM,  may  be  recovered  by  the  use  of  com- 
mon Salt.  The  Salt  is  to  be  used  in  the  proportion  of  one 
peck  to  a  load  of  Hay,  and  is  to  be  strewed  upon  the  Hay, 
m  layers,  as  it  is  re-packed  from  the  putrid  stack.  This 
mode  of  treatment  witl  have  a  great  effect  in  sweetening  and 
freshening  the  Hay,  however  rod  it  may  be,  even  though  it 
be  quite  black ;  and  it  has  been  repeatedly  proved,  that 
Horses  and  homed  Cattle  will  greedily  eat  damaged  Hay 
idUedy  which  without  this  addition,  they  will  not  touch. 

Ohseroations,  Dr.  Cartwright  discovered  that  a  solution  of  commoa 
sah,  sprinkled  on  corn  affected  with  mildew,  completely  removes  the 
diiMie.  In  the  year  1818,  he  was  engaged  in  a  senet  of  experiments  to 
aaoertain  the  minimum  of  salt  that  would  be  required  to  d^troy  vege- 
tation in  certain  weeds,  as  coltsfoot,  bindweed,  tne  common  thistle,  &c. 
The  salt,  it  was  found,  had  very  little  effect  on  weeds  or  other  vegetables 
when  they  had  arrtvcd  at  that  stage  in  which  they  cease  to  be  succu- 
lent, and  are  hecotainf  fibrous ;  but  as  soon  as  the  rain  washed  the  salt 
down  to  th^  roots,  (if  in  sufficient  quantity,)  they  languished  and  died. 
Happening  to  have  some  wheat  at  the  time,  that  was  mildewed,  he 
reasoned  uius :  '^  The  mildew  u  known  to  be  a  fungus,  whose  roots 
being  in  the  straw  of  the  com,  cannot,  therefore,  be  very  deep ;  if  I 
sprinkle  the  com  with  a  solution  of  salt,  whv  should  not  the  &ngi  lan- 
guish and  die,  as  well  as  weeds  when  properly  dosed  at  their  roots  with 
salt  ?**  The  experiment  was  tried,  and  the  result  such  as  was  antici- 
pated, and  without  any  iiyury  to  the  wheat ;  salt  having  no  injurious 
effect  on  fibrous  matter,  whether  vegetable  or  animal.  The  expence 
in  this  case  ceases  to  be  an  ol»ject ;  for  six  or  eight  bushels  will  serve  on 
an  acre,  which,  at  the  price  of  salt  applied  to  agriculture,  will  be 
under  twenty  shillings  ;  and  this  will  be  more  than  repaid  by  the  im- 
provement of  the  manure  arishig  from  the  salted  straw.  Two  men,  one 
to  spread,  and  the  other  to  snpply  him  with  the  salt  water,  will  get 
over  four  acres  in  a  day.  The  operation  of  the  remedv  is  very  quick : 
m  less  than  eif  ht  and  &rty  hours,  even  the  vestiges  of  the  disease  are 
hardly  discernible.  Its  efficacy  has  been  completely  verified  by  more 
recent  experiments. 

DCCCCLXXXIII. 
PUBIFICATION  OF  RaPS  OiL. 

The  foUomng  simple  method  of  rendering  Rape  Oil 
equal  to  Spermaceti  Oil  for  the  purpose  of  illumination, 
was  first  pactised  by  Mr.  Edward  Roche,  of  Cork,  who 
thus  descnbes  the  discovery :— "  I  thought  I  should  ren- 
der the  public  very  great  service,  could  I,  by  some  mode, 
render  any  of  the  cheap  Oils  of  our  country  ^ectual  for 
the  service  of  the  Argand-lamp.  Many  persons  in  Eng- 
land told  me,  that  our  Oils  were  of  too  gelatinous  and  vis- 
cous a  nature  to  be  drawn  up  in  the  capillary  tubes  of  the 
cotton  wick.  I  therefore  perceived,  the  first  thing  I  had  to 
effect  was,  to  deprive  them,  as  much  as  possible,  of  those 
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two  bad  Qualities.  I  entered  into  a  variety  of  Experiments, 
some  of  tnem  long  and  tedious,  whidi  I  snail  not  take  up 
time  by  enumeratinff. 

*^  I  Ibeean  by  wauiing  the  Oil  with  sprin^^water :  wliich 
is  effectea  by  agitating  the  Oil  violently,  with  a  sixth  part 
of  the  Water.  This  separates  the  particles  of  the  Oil,  and 
mixes  those  of  the  Water  intimately  with  tliem.  After  this 
operation,  it  looks  like  the  yolks  oi  eggs  beat  up. — In  less 
than  forty-eight  hours  they  separate  completely,  the  Oil 
swimming  at  top,  the  water  with  all  feculent  and  extraneous 
particles  subsiding  to  the  bottom.  I  improved  very  much 
on  this,  by  substituting  sea  Water  in  the  place  of  fresh 
Water.  I  tried  whether  fresh  Water  impregnated  with  Salt, 
mifirht  not  do  as  well  as  sea  Water ;  but  found  the  light  not 
so  Dnght,  and  of  a  reddish  cast.  The  Oil  which  1  have 
washed  is  rape  Oil,  for  which  I  am  charged  4f.  4d,  a  gallon. 
I  have  now  made  use  of  it  constantly  for  two  months :  it^ves 
no  bad  smell,  and  when  burning  dose  to  the  Spermaceti  Oil 
is  not  to  be  distinguished. 

"  By  the  process  of  washing,  the  Oil  does  not  lose  one 
hundredth  part.  The  Experiment  can  at  all  times  be 
made  in  a  glass  decanter.  I  purpose  making  it  in  a  chum, 
with  a  cock  at  the  bottom,  the  Water  to  come  up  very  near 
to  the  cock,  by  which  all  the  Oil  can  be  drawn  off,  iiler  it 
has  deposited  its  impurities.'^ 

dcccclxxxiv. 

Pbeparation  of  Saur-Kbaut. 

EvqjEy  Russian  family,  from  that  of  the  boor  to  the  no^ 
bleman,  lays  in  its  stock  of  cabbage  to  make  Saur-Kraut^ 
about  the  month  of  October,  before  the  setting  in  of  the 
winter  frost  It  is  prepared  in  the  following  manner: — ^They 
take  a  large  strong  wooden  vessel,  or  cask,  with  which  every 
family  is  furnished,  resembling  the  salt-beef  cask  of  the 
Scotch  farmers,  and  capable  of  containing  as  much  as  is  suf- 
ficient for  the  v(rinter*s  ccmsumption  of  the  family.  They 
then  gradually  break  down  or  chop  the  cabbage,  (deprived 
entirely  of  the  loose  outside  green  leaves,)  into  very  small 
pieces,  beginning  with  one  or  two  cabbages  at  the  bottom  of 
the  cask,  and  aading*others  at  intervals,  pressing  and  rub- 
bing them  by  means  of  a  wooden  spade,  against  the  sides 
of  the  cask,  vuntil  the  vessel  is  nearly  full.  They  then  place 
a  heavy  weight  upon  the  top  of  it,  and  allow  it  to  stand  near 
to  the  peach  stove,  or  any  other  warm  place,  for  four  or  five 
days.     By  this  time  it  will  have  undergone  fermentation,  and 
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be  ready  for  use*  Whilst  the  cabbage  is  passing  through  the 
process  of  fermentation,  a  very  disagreeably  fetid,  acid  smell 
IS  exhaled  from  it ;  and  this  is  strongly  perceptible  to  the 
olfactory  nerves  of  a  person  passing  near  the  house,  in 
which  the  preparation  of  the  Saur-Kraut  is  eoing  on.  They 
now  remove  tiie  cask  to  a  cool  situation,  and  keep  it  always 
covered  up.  Aniseeds,  which  are  strewed  among  the  layers 
of  the  cabbage  during  its  preparation,  communicate  a  pecu- 
liar flavour  to  the  Saur-Kraut  at  an  after  period. 

In  the  bcnling  of  the  Saur-Kraut,  and  preparation  of  it 
for  the  table,  two  hours  are  the  least  period  wnich  they  al- 
low it  to  be  on  the  fire.  It  forms  an  excellent,  nutritious, 
and  antiscorbutic  food  for  winter  use.  For  the  greater  part 
of  the  year,  this  article,  in  one  form  or  anoth^,  supplies  a 
^aily  dish  to  the  table  of  the  Russian  peasant.  It  may  be 
made  use  of  as  a  separate'  dish  by  itself,  made  into  soup, 
or  it  may  be  eaten  with  boiled  animal  food. 

DCCCCLXXXV. 

MxTHOD  OF  Pbesertino  Ybast. 

Set  a  quantity  of  strong  beer  or  whisky  barm  (Yeast)  to 
settle,  closely  covered,  that  the  spirit  may  not  evaporate. 
In  the  mean  time  have  ready  as  many  small  hair  sieves  as 
will  hold  the  thick  barm ;  small  vessels  are  mentioned,  be- 
cause, dividing  the  Yeast  into  small  quantities,  conduces  to 
its  preservation.  Lay  over  each  sieve  a  piece  of  coarse  flan- 
nel, that  may  reach  the  bottom,  and  leave  at  least  eight 
inches  over  tne  rim.  Pour  off  the  thin  liquor,  and  set  it  to 
subode,  as  the  grounds  will  do  for  immediate  bakine  or 
brewing  if  covered  up  a  few  hours.  Fill  the  sieves  with  the 
thick  barm,  and  cover  them  up  for  two  hours :  then  gather 
tlie  flannel  edges  as  a  bag,  and  tie  them  firmly  with  twine. 
Lay  each  bag  upon  several  folds  of  coarse  linen,  changing 
these  folds  every  half  hour,  till  they  imbibe  no  more  moist- 
ure ;  then  cover  each  ba^  with  another  piece  of  flannel, 
changing  it  if  it  becomes  oamp,  and  hang  them  in  a  'cool 
airy  place. 

Observaiions.  Remember  that  the  yeast  should  be  stramed  before  it 
is  put  to  settle,  and  that  mhile  the  flannel  bacs  are  laid  upon  the  folds 
of  linen,  they  must  be  covered  with  a  thick  doth.  When  the  yeast  is 
wanted  for  use,  prepare  a  strong  infusion  of  malt,  to  a  gallon  of  which 
add  a  piece  of  dned  bann,  about  the  size  of  a  goose's  egg  -,  indeed,  the 
proportion  must  depend  on  its  quality,  which  experience  only  can  as* 
certain.  The  malt  mfusion  must  be  almost  milk*  warm  when  the  yeast 
is  cnimbled  into  it :  for  tvf o  hours  it  will  froth  hi^h,  and  bake  two 
bnsliels  of  flour  mto  well-fermented  bread.    A  decocuon  of  green  pease, 
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)ir  of  ripened  dry  peaoe,  wlib  aa  nueh  sugi^  a  will  sweeten  k,  nakei 
iairer  bread  than  the  malt  infuaico ;  bvt  it  wiU  tahe  a  Urg«r  qinmity 
of  dried  yeast  to  produce  fermentation. 

ft  was  customary,  some  years  ago,  to  reduce  porter  yeast  to  dijiuav, 
and  in  that  state,  it  was  carried  to  the  West  Indies,  where  it  waa 
Inought  by  means  of  water  to  its  origmal  state,  and  then  employed  aa 
a  ftmcnt. 

DCCCCLXXXTI. 
To  BESTORi;  AND  IMPBOVS  MOVTT  FlOUR. 

Thia  very  importaat  diacoverv  wm  iil«dc  by  £,  Diiry, 
Sm.  of  the  Cork  Institution.  He  found  that  tKe  Carhop^ 
of  M a^esia  in  amall  quantity,  had  the  property  of  re$tor«> 
i^g  to  lU  primitive  vtate,  Flour  which  haa  a  mufty  sm^li  ^d 
ta$te  from  dampness  and  other  causes. 

One  pound  of  the  Carbonate  of  Magaeaia  is  ta  ba  w#U 
combined  with  two  hundred  and  fif^y  pounds  of  ll^sty 
Flour;  that  is^in  the  minor  propcuioii  of  .thirty  graina  pf 
the  Carbonate,  to  one  pound  of  flour.  It  is  to  oe  leavened 
and  baked  in  die  usual  way  of  making  Bread.  The  loaves 
will  be  found  to  rise  well  in  the  oven,  to  be  more  light  and 
q^imvy  and  also  whiter  than  bread  in  die  cammoa  way.  It 
vnll  IiKQwipe  have  an  excellent  taste  and  will  beep  well. 

Observation.  The  use  of  magnesia  in  bread  making  is  well  wortl|T 
the  attention  of  the  public ;  for  if  it  Improres  musfy  flour*  hQw  much 
must  it  improve  bread  in  general  ? — Aa  to  bakeas,  tlM^  may  be  deterred* 
from  Its  uae'by  the  genera]  l««isUtive  prohiMlkm  of  dnm  in  bread- 
mddng ;  but  nnn^nw  and  CvalUes  in  the  country,  who  make  Ibei?  own 
bread,  will  no  doubt  be  glad  to  adopt  so  cheap  a  procesa  of  improvHig 
their  flour  as  the  above.  The  use  of  magnesia  in  bread,  bdependm 
of  its  improving  qualitiea,  is  as  much  superior  to  that  o(f  alum  aa  one 
Bubstanqe  cao  be  to  another. 

DCCCCLXXXVII. 
MSTHOm  POR  FBBVSKTINO  TIJX  DsOAT  OT  WoOD. 

The  following;  is  extracted  from  a  paper  read  bj  Dr. 
Plnry  of  Bath  before  the  Society  of  Arts. 
•  It  appears  that  the  contact  of  Water  and  Air  ace  tlie 
chief  causes  of  the  decay  of  Wood.  If^  therefore,  any 
means  can  be  devised,  bv  which  the  access  of  moisture  and 
Air  can  b^  prevented,  the  Wood  is  so  far  secure  against 
decay.  This  principle  may  be  illustrated  by  supposing  a 
cylinder  of  dry  Wood  to  be  placed  in  a  glass  tube  or  case, 
which  it  exactly  fills,  and  the  two  ends  ex  winch  are,  as  it 
is  called,  hermetically  sealed,  or  entirely  closed.  Who  will 
doubt  that  such  a  piece  of  Wood  might  remain  in  the  open 
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^ir  a  tliounnd  years  unchaa^ied  ?  Or,  let  us  take  a  itili 
more  apjpoiite  illustration  or  this  fact ;  diat  of  Amber,  a' 
native  BituHien,  or  Resin,  in  which  a  variety  of  small  flies, 
filaments  of  vegetables,  and  others  of  the  most  fragile  sub- 
stances^ are  seen  unbeddcd,  having  been  preserved  from  d^ 
cay  much  longer  probably  than  a  Uiousand  years,  and  with 
no  apparent  tendency  to  change  for  ten  times  that  period. 

To  exclude  air  and  moisture,  various  expedients  have 
been  employed,  of  which  the  most  common  is  covering  the 
surface  with  paint;  whidi  is  Oil  mixed  widi  some  substance 
capable  of  giving  it  the  colour  which  we  desire.  It  is  weH 
known  that  several  of  the  OiI%  as  those  of  Linseed,  Uemp- 
seed,  &c  become  dry  when  thuily  spread  on  any  hard  sud* 
stance.  The  drying  quality  is  mucn  assisted  by  being  pre- 
viously boiled  with  certain  metallic  Oxides,  more  especi- 
ally that  of  Lead,  or  Lithar^  The  crust  so  formed  is  with 
difficulty  penetrated  by  moisture  or  air.  For  this  purpose 
also,  drying  Oil  is  mead  on  Silk  or  Linen,  in  the  manufac* 
fure  of  Umbrellas,  kc. 

When  Paint  is  employed  within  doors,  it  is  customary  to 
add  to  the  Oil,  besides  the  colouring  matter,  some  essential 
Oil  of  Turpentine,  which  not  only  makes  it  dry  m<»re  rea- 
dily,  but,  Dv  giving  it  greater  tenuity,  causes  it  to  flow, 
more  freely  from  the  brush,  and  therefore  to  go  farther  in 
the  work.  For  thfe  same  purposes  it  £brms  a  part  of  the 
Paint  used  on  Wood  and  Iron  work  in  the  nipai  air ;  bat^ 
most  improperly :  for  on  rubbing  Wood  painted  white,  and 
long  exposed  to  the  weather,  the  white-lead  comes  off  in  a 
dry  powder  like  whiting ;  as  if  the  vehicle  which  glued  it  to 
the  Wood  had  be^n  decomposed  and  lost,  leaving  only  the 
pi^ent  behind. 

The  composition,  which  experience  has  proved  to  be  the 
best  adaptea  for  the  preservation  of  Wood  urom  both  species 
o(F  decay,  (via.  the  wet  and  dry  rot)  is  tm  follows :  Melt  12 
onnces  of  Bosm  in  an  iron  pot  or  kettle :  when  melted,  add 
8  ounces  of  roIUbrimstone,  and  just  when  both  are  in  a 
liquid  state,  pour  in  S  gallons  of  train,  or  whale  Oil.  Heat 
the  whole  slowly,  flraaually  adding  4  ounces  of  Bees-wax 
cot  into  small  bits,  mquemly  stir  the  nuxture,  and  as  soon 
as  llie  solid  ingredients  are  dissolved,  add  as  much  Spanish 
brown,  or  red  or  yellow  Ochre,  or  any  other  odour  (first 
ground  flne  with  some  of  the  Oil)  as  will  give  the  whole  a 
deep  shade.  It  will  now  be  fit  &r  use.*-Liiy  on  this  Paint 
or  Varnish  as  hot  and  thin  as  possible ;  and  some  days  after 
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^  first  coat  becomes  drj»  pf  a  second.  These  coats  will 
preserve  planks,  &c.  for  ages.  What  remains  unused,  will 
oeoome  solid  on  cooling,  and  may  be  remelted  for  future 
occasions.  Dr.  Parry  used  some  of  this  composition  on 
•£Im-paling;  which,  18  years  after,  was  as  sound  as  when 
first  put  up. 

Obiervations.  All  the  substances  contained  in  this  mixture  are  capable 
of  perfect  incorporation  with  each  each  other  by  heat,  and  when  sepa- 
rately exposed,  are  with  great  difficuhy  acted  on  by  water  or  air  in  any 
heat  which  occurs  in  our  climate.  They  should  be  applied  hot  with  a 
oommon  painter's  brush  on  the  wood  which  is  preFiousIy  very  dry,  so  as 
to  sinkly  deeply  into  its  pores ;  and  though  at  first  they  are  appanently 
somewhat  greasy  when  cold,  yet  after  some  days  they  make  a  firm  var- 
fiish,  which  does  not  come  off  on  rubbing.  When  it  is  required  to  gire 
beauty  to  the  work,  colouring  matters  may  either  be  added  to  the  mix- 
ture, or  afterwards  applied  over  it  in  form  of  common  paint  Two 
coats  of  the  composition  should  always  be  given ;  and  in  all  compound 
machinery,  the  separate  parts  should  be  so  varnished,  before  they  are 
put  together;  after  which  it  will  be  prudent  to  give  a  third  coating  to 
the  joints,  or  to  any  other  part  which  is  peculiarly  exposed  to  the  action 
of  moisture,  such  as  water-shoots,  floodgates,  the  beds  of  carts,  the 
tops  of  posts  and  rails,  and  all  timber  whicn  Is  nearer  within  the  ground. 
Each  coat  should  be  dry  before  the  parts  are  joined,  or  the  last  coat 
applied. 

This  composition  will  also  prevent  iron  and  otiier  metals  from  nistinff. 

It  is  necessary  to  mention,  that  compositions  made  of  hot  oil  shouki 
for  the  sake  of  security  be  heated  in  metallic  or  glazed  earthen  vessel^ 
in  the  open  air.  For,  whenever  oU  is  brought  to  the  boiling  point,  or 
619^  oflFahrenheit's  thermometer,  the  vapour  immediately  catches  fire, 
although  not  in  contact  with  any  fiame :  now  though  a  lower  degree  of 
temperature  than  that  of  boiling,  should  be  used  in  this  process,  it  is  not 
always  practicable  either  exactlv  to  regulate  the  heat,  or  to  prevent 
the  overflowing  of  the  materials :  in  either  of  these  cases,  were  the 
melting  performed  in  a  house,  the  most  fatal  accidents  might  follow. 

When  wood  decays  under  cover,  that  condition  is  usually  called  tiK 
dry-rot. 

It  affects  the  interior  doors,  shelves,  laths,  boards  which  subdivide  the 
layers  of  wine,  and  all  other  wood  work  in  certain  cellars ;  beams  and 
rafters  which  support  the  roofs  of  close  passages ;  joints  lying  on  or  near 
the  earth ;  the  wainscoting  of  large  rooms,  little  inhabitecC  in  old  and  * 
e^iecially  single  houses ;  aiid  wo(d  in  various  other  situations  of  a  si* 
muar  kind,  which  need  not  be  particularized.  In  some  of  these  cases, 
while  one  sample  or  portion  of  wood  shall  suffer  the  dry  rot,  another 
specimen  or  portion  snail  remain  unchanged.  In  other  instances,  wood 
of  various  kinds  and  qualities  has  been  successively  employed,  and  all 
has  alike  suffered.  During  the  stages  of  change,  a  crop  of  mtieor  or 
mould,  and  verjr  frequently  of  fungi,  has  sprung  from  the  porous  mass  ; 
and  the  dec*ay  is  always  attended  by  a  wide-spreading  exhalation,  the 
odour  of  which  cannot  well  be  described,  but  which  is  sufiSciently  known. 

What  then  are  the  causes  of  this  destruction  ?  Precisely  the  same  as 
those  before  described ;  though  their  action  is  differently  modified,  and 
less  obvious  to  observation.    The  decay  is  produced  by  the  putrefactive 
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fcrmentatfoD  of  the  eomponent  parts  of  the  wood  in  connection  witli> 
moisture,  without  which  wood  cannot  putrefy.  The  tenn  dry-rot  is, 
therefore,  so  far  from  being  expressive  of  the  real  fact,  tliat  decay  pro- 
ceeds under  these  circumstances  more  quickly  than  in  the  open  air,  pre-' 
dsely  because  the  wood  is  more  constantly  and  uniformly  wet :  just  as 
the  lower  parts  of  posts  and  rails,  and  any  cavities  ,in  timber  exposed 
to  the  weather,  rot  sooner  than  those  parts  which  readily  and  speedily 
dry. 

The  smell  which  we  perceive  on  ffoing  into  vaults  or  cellars  where 
Hob  process  is  going  on,  arises  partly  from  the  extrication  of  certain 
gases,  mingled  pernaps  with  some  volatile  oil ;  and  partly  from  the 
efBuvia  of  those  vegetable  substances,  which  have  already  been  said  to 
grow  on  it ;  and  which,  Uiough  they  begin  merely  because  the  decayed 
wood  is  their  proper  soil,  yet  afterwards,  tend  probably  to  the  more 
speedy  decomposition  of  the  wood  itself.  They  cannot,  however,  with 
more  propriety  be  said  to  be  the  cause  of  the  dry-rot,  than  the  white  • 
clover,  which  appears  on  certain  lands  afler  a  top-drcssinff  of  coal- 
ashes,  can  be  said  to  have  produced  the  soil  on  which  it  flourished. 

The  dry-rot,  then,  is  a  more  or  less  rapid  decomposition  of  the  sub- 
stance of  the  wood,  from  moisture  deposited  on  it  by  condensation  ;  to 
the  action  of  which  moisture,  it  is  more  liable  in  certain  situations,  than 
in  others.  This  moisture,  too,  operates  more  quickly  on  wood  which 
most  abounds  with  ike  saccharine  orfertneniihle  pnnei/ies  of  the  sap. 

To  prevent  this  decomposition,  tne  first  point  is  to  choose  timber . 
properly  felled,*  and  well  dried. 

Next,  where  it  is  practicable,  a  current  of  air  shoidd  be  frequently 
made  to  pass  along  the  suiftce  of  the  wood.    This. expedient  seems  to 
have  been  particularly  attended  to  by  the  ingenious  architects  of  our 
Gothic  churches,   who  are  said  with  that  view  to  have  left  various 
openings  in  the  walls  between  the  two  roofs  of  those  edifides.    In  order  ' 
also  to  promote  evaporation,  a  certain  degree  of  heat,  such  as  that  of  > 
air  heated  by  the  sun  or  fire,  should  if  possible,  be  from  time  to  time  ' 
applied.    Cellars  themselves  ought  to  have  some  communication  with . 
the  outward  ahr  by  means  of  windows  and  shutters,  or  trapndoors :  and 
these  may  be  for  a  short  time  opened  in  proper  weather,  so  as  to  have  ■ 
a  draught  of  air*    Besides,  that  a  very  low  degree  of  temperature  is  not^ 
necessary  for  the  preservation  of  fermented  liquors,  (provided  that  • 
temperature  be  uniform,)  is  evident  from  the  practicability  of  keeping  ^ 
wine  extremelv  well,  in  cellars  which  are  not  damp. 

Lastly,  the  ary*rot  may  in  all  cases  be  infallibly  prevented,  where  it  is 
practicable  to  cover  the  surface  of  the  wood,  (properly  dried,)  with  a 
varnish  which  is  impenetrable  and  indestructible  by  water.  With  this . 
viewy  two  or  three  coats  of  the  composition  before  described  should  be 
laid  on  the  dry  wood,  before  it  is  erected  or  put  together,  and  a  third 
or  fourth  after  it  is  put  in  its  place ;  and  proper  means  should  be  taken, 
thoroughly  to  dry  each  successive  coat  of  varnish.  In  situations  of 
this  kind,  what  means  of  preservation  are  necessary  must  be  employed 


*  It  has  been  asserted,  that  if  an  oak,  or  any  other  tree,  which  is 
stripped  of  its  bark,  be  suffered  to  stand  two  or  three  years  before 
it  u  felled,  the  wood  will  have  acquired  a  very  ^reat  degree  of  strength 
and  durability. 
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diflrMi ;  tm  it  iceols  Msrodl^  potfible  to  renew  then  on  fiMd  tiattr, 
wtth  mf  dmnoe  of  benefit.* 

Wood  it  oUra  deitroyed  by  inaoote  and  wonna»  and  ▼arious  methods 
h«re  been  tried  to  remore  theni,  but  without  effect.  One  of  the  best 
nethods  that  hare  been  fai  use,  was  smearing  the  wood  o?er  with  oil 
of  turpendne ;  but  thls^  from  its  volatile  nature^  lequlres  a  frequent 
imewal. 

It  appears  that  most  Insects  are  fond  of  sugar  and  mucilage  ;  which 
IS  the  probable  reason^  why  that  wood  u  most  subject  to  be  penetraied 
bj  worms,  tMek  U  ieUea  whin  k  most  tiUmnds  wkh  tap.  In  such 
oases,  it  might  be  well  to  try  the  effiicts  of  washing  the  wood,  (poeFiously 
to  the  use  ^  the  varnish,)  with  a  soUation  of  arsenic  m  hfA  water ;  in  tlie 
proportion  of  lib.  to  10  gallons ;  or  with  a  stroiw  deooction  of  colo« 
quintida  or  bitter  apple,  ox  white  hellebore ;  a&r  which  the  wood 
must  be  completely  dried  before  the  application  of  the  varnish  in  the 
manner  before  directed.  All  these  preparations  are  extremely  cheap, 
and  are  either  destructive  or  offensive  to  insects,  and  therefore  witt 
probfibly  be  an  cdfectaal  defienoe  agamst  any  iiyury  firom  that  cause. 

DCCCCLXXXVIII. 

Pb£8eev.^tion  or  Wood  by  CfiAECOAt. 
The  foUoiriog  mode  of  preventing  rottenness  in  Palea^ 


Water-shoots,  &c.  is  recommended  by  Dr.  Parry  who 
much  attention  to  this  important  subject    He  says : 

^*  More  than  SO  years  ago  this  qobject  presented  itself  to  my 
nidnd,  on  seeing  some  Water-shoots  which  had  been  pitched 
and  {Minted  in  the  common  way,  taken  down  in  a  state  of 
complete  rottenness.  I  had  read  that  Charcoal  buried  in 
the  moist  earth,  had  come  down  to  us  perfectly  sound  from 
the  times  of  the  Romans ;  and  that  posts  long  ^distood  the 
aame  moisture,  if  the  part  intended  to  be  put  mto  the  ground 
was  diarred  all  round  to  a  certain  depth.  Impressed  with 
these  facts,  I  determined  to  try  an  artificial  coat  of  Char- 
coal, and  when  new  Water-shoots  were  constructed,  I  strongly 
and  carefully  rubbed  them  with  a  coat  of  drying  oil,  whicn 
I  immediately  dredsed  all  over  with  a  thick  layer  of  Char^ 
cod  finely  powdered,  and  oontnned  in  a  mualin  bag.  After 
two  or  tliree  days,  ^en  the  Oil  was  thoroughly  dried,  and 
firmly  retained  the  greatest  part  of  the  Charcoal,  1  brushed 
off  what  was  loose^  and  over  that  which  adhered,  I  applied 
a  coat  of  common  lead-oobured  paint,  and  a  £ew  days  after. 


*  It  is  sud  that  an  American  ship  lately  at  Cowes,  (buOt  with  spruce 
and  white  oak,  sixteen  years  ago,)  has  all  her  original  timbers  and  |Maitk« 
in  the  most  perfect  state  of  preservation ;  owins*  to  having  been,  whOe 
on  the  stocks,  filled  up  between  the  timbers  wtth  salt,  and  whenever 
she  has  been  opened  for  examination,  filled  up  a^ain. 
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*  9H^d.  Tbe  wfaoh  bteamc.  a  finn  and  aplid  crust ;  after 
which  the  shoots  were  put  in  their  places,  and  being  examin- 
ed many  years  afterwards^  appaareci  perfecitly  sound.*^ 

Observations.  Anj  other  colour  t^ould  pfobabl^  hitve  succeeded 
equally  well  with  that  which  I  employed*  I  do  not  think  that  lamp 
buick,  which  is  a  pure  specietf  of  cksfOMl,  would  hare  sn&weied  the 
purpose  of  ibrming  a  thick  defeDsire  covering  ao  well  as  the  grosser 
charcoal  which  I  used.  Bat  whatever  sort  of  charcoal  is  employed,  it 
ought  either  to  be  fresh  made,  or  heated  a^iUn  iH  dose  vessels,  so  as  to 
expei  the  water  which  it  greedily  attracts  from  the  air.  • 

It  i«  to  be  obsertred  hefp>  thai  the  praotide  «f  pftchiM  paloti  &e.  ia 
both  incommodious^  aod  inefficacious^  as  pitoh  ia  so  Mable  to  be  melted 
hf  the  heat  of  the  auu. 

.  DCCCCLXXXtlt. 

Mbtuod  of  SnA^asnaa  MAH06aK¥. 

Hi  is  method,  which  was  diseovered  1^  Mr^  CdleAd^,  and 
for  which  he  was  rewarded  by  the  SodJe^  cf  Arta^  ia  both 
simple  and  efficacious. 

Having  provided  a  steam^tigfat  wooden  box,  capable  of 
holding  conveniently  such  pieces  of  Maho^pny  as  are  fit  for 
Chairs,  &c.  be  adapts  to  it  a  pipe  fiom  a  boikr,  by  meaaa 
of  which  he  fills  the  box  (after  tbe  Mahc^puiy  has  been  put 
into  it,)  with  Steam^  the  temperature  of  which  is  about 
equa)  to  that  of  boihn^  water.  The  time  required  for  wood^ 
ieti  ineh  and  a  hatf  thick^  is  about  two  hours;  and  }»eoea  of 
ttiis  thickness  are'  stated  to  become  sufiieientiy  dnr  to  work» 
sftet  being  plaeed  in  a  warm  room  or  workshop  tor  twenty- 
fatfr  houra,  By  this  trasitnMiity  tbe  wood  is  sometfainff  iai» 
ptofed  in  its  miand  colour;  and  those  Ueiaishes,  whidi  are 
teAflneatl  V  cslled  grMi  Vims^  are  enthrdy  renloved.  The 
eggs,  or  larvae,  also,  of  any  insect,  which  may  be  contained 
in  the  wood,  will  be  destroyed  by  the  heat  of  the  Steam. 

Obtertotions,  Two  vety  important  advantiqgasare  said  to  mult  from 
Mr.  CaHendei's  process.  In  the  first  place,  a  c&mtiderf^  part  ^  Mr 
eapitai,  whidi  is  vested  in  wood  lyiiy  to  seaaon  during  many  months^ 
ma^  be  saved.  And  secondly,  as  none  of  the  small  wood,  from  two  to 
six  inehes  thick,  is  ever  seasoned,  according  to  the  usual  course  of  trade, 
dunrs,  bsUustrades,  and  similar  articles,  which  are  usually  made  d 
such  wood,  must  neossaarlly  be  very  subject  to  warp,  which  uiconve- 
nience  is  prevented  by  adoptin^f  the  expeditious  mode  of  seasoning  above 
described. 

nccccxc. 
Monx  OF  Painting  Sail-Cloth,  &c 
So  <u  to  be  pUani^  durable^  and  impervious  to  Waier. 
This  process  which  is  extracted  from  the  Transactions  of 
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the  Society  ofArU^  is  now  uxuTenally  practised  in  the  public 
Dock-yards. 

The  Paint  usually  laid  upon  Canvas^  hardens  to  such  a 
degree  as  to  crack,  and  erentually  to  break  the  Canvas, 
which  renders  it  unserviceable  in  a  short  time ;  but  the  Can- 
vas painted  in  the  new  manner  is  so  superior,  that  all  Can- 
vas used  in  the  navy  is  thus  prepared ;  and  a  saving  of  a 
guinea  is  made  in  every  one  hundred  square  yards  of  Can- 
vas  so  painted. 

The  old  mode  of  painting  Canvas  was  to  wet  the  Canvas, 
and  prime  it  with  Spanish  brown ;  then  to  give  it  a  second 
coat  of  a  Chocolate  colour,  made  by  mixing  Spanish  brown 
and  black  Paint ;  and  lastly,  to  finish  it  with  black. 

The  new  method  is  to  mnd  96  lbs.  of  English  Ochre  with 
boiled  Oil,  and  to  add  16 lbs.  of  black  Punt,  which  mixture 
forms  an  indifferent  black.  A  pound  of  ytUofua  9oap  dissoU 
^  ved  in  nx  pints  of  water  over  the  fire,  is  mixed,  woile  hot, 
'  with  the  Paint.  This  composition  is  dien  laid  upon  the  Can- 
vas (without  bang  wetted,  as  in  the  usual  way,)  as  stiff 
as  can  conveniently  be  done  with  the  brush,  so  as  to  form  a 
smooth  surface ;  the  next  day,  or,  still  better,  on  the  second 
day,  a  second  coat  of  Ochre  and  black  (without  any,  or  but  a 
very  small  portion  of  Soap)  is  laid  on,  and  allowing  this  coat 
an  mtermeoiate  day  for  drying,  the  Canvas  is  then  finished 
with  black  Paint  as  usual.  Three  days  being  then  allowed  for 
it  to  dry  and  harden,  it  does  not  stick  together  when  taken 
down,  and  folded  in  cloths  containing  60  or  70  yards  each; 
and  Canvas  finished  entirely  with  me  composition,  leaving 
it  to  dry  one  day  between  each  coat>  will  not  stick  together^ 
if  laid  in  quantities* 

ObieroationM,  It  has  been  ascertaiDed  from  actual  trials,  that  the  so- 
lution of  jellow  soap  is  a  presenratire  to  red,  yeUow,  and  black  paints, 
when  ground  in  <h1  and  put  into  casi^i,  asUiey  acquire  no  improper  har^l- 
neu,  and  dry  in  a  remarkable  manner  when  laid  on  with  the  Imuh, 
without  the  use  of  the  usual  drying  articles. 

It  it  surprising  that  the  adoption  of  soap,  which  is  so  well  known  to 
be  miscible  with  oily  substances,  or  at  least  the  alkali  of  which  it  ia 
composed,  has  not  already  been  brought  mto  use  in  the  composition 
of  oil  colours. 

DCCCCXCr. 

Vaenish  Foa  Boots  aiyd  Shoes, 

By  which  they  are  rendered  impervious  to  Water. 

The  following  method  of  effecting  this  useful  purpose  is 
related  in  Sir  John  Hawkins's   edition  of  Isaac  Walton's 
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complete  Angler :— Take  a  pint  of  Linseed  Oil,  with  half  a. 
pound  cS  Mutton  Suet,  six  or  ei^ht  ounces  of  Bees^  Wax, 
and  a  small  piece  of  Rosin.      Boil  all  this  in  a  pipkin  to- 

f  ether ;  and  let  it  cool  till  it  be  milk-warm.  Then  with  a 
ur-brush,  lav  it  on  new  boots,  or  shoes ;  but  it  is  best  that 
this  Varnish  be  laid  on  the  Leather,  before  the  boots  are 
made.  The  boots  should  also  be  brushed  over  with  it,  after 
they  come  from  the  maker.  If  old  boots  or  shoes  are  to  be 
varnished,  the  mixture  is  to  be  laid  on,  when  the  Leather  is 
perfectly  dry, 

dccccxcii. 

Method  of  Vabnishing  Hats, 

So  08  to  he  impervious  to  Water, 

A  patent  has  lately  been  taken  out  by  Messrs.  Pritchard 
and  Franks,  for  the  following  mode  of  rendering  Hats  imper- 
vious to  water.  It  must  be  premised,  that  the  following 
fist  of  ingredients  is  so  redundant,  as  not  to  admit  of  appli- 
cation, either  with  success,  or  with  advantage  as  to  economy. ' 
It  IS  therefore  necessary  to  mark  in  Italics^  such  ingredients 
as  may  with  propriety  be  omitted  in  the  composition ;  bear- 
ing in  mind  at  the  same  time,  that  the  quantity  of  Alcohol  is 
also  to  be  reduced. 

The  shell  of  the  Hat  is  to  be  prepared  of  the  usual  mate- 
rials, and  dyed  and  formed  into  shape  in  the  usual  way. 
When  perfectly  dry,  it  is  to  be  stiffened  with  the  following 
composition,  worked  upon  the  inner  surface  :•— One  pound 
of  Gum  KinOy  eight  ounces  of  Gum  Elemi,  three  pounds  of 
Gum  Olibanumf  three  pounds  of  Gum  Copal,  two  pounds 
of  Gum  Juniper,  one  pound  of  Gum  Ladanum,  one  pound 
of  Gum  Mastic,  ten  pounds  of  Shell-lac,  and  eight  ounces  of 
Frankincense :  these  are  pounded  small  and  mixed  together; 
three  gallons  of  Alcohol  are  then  placed  in  an  earthen  ves- 
sel, to  receive  the  pounded  Gums;  the  vessel  is  then  to  be 
frequently  agitated. 

When  the  Gums  are  suffidently  dissolved  by  this  process, 
the  patentees  add  to  the  mixture,  one  pint  of  liquid  Am^ 
monia,  and  one  ounce  of  Oil  of  Lavender,  with  a  pound  of 
Gutn  Myrrh  and  Gum  Opoponax,  dissolved  in  three  pints 
of  Spirit  of  Wine,  The  whole  of  the  ingredients  being 
perfectly  incorporated,  and  free  from  lumps,  constitute  the 
water-proof  mixture  with  which  the  shell  of  the  Hat  is  stif- 
fened. 

When  the  shell  has  been  dyed,  shaped,  and  rendered  per- 
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fcctly  drf,  its  inner  tui&ee  and  the  undw  tide  of  the  fanm 
are  iramubed  with  thie  eompoiitioii  by  meam  of  a  bniah* 
The  hat  is  then  to  be  placed  in  a  warm  drjiDg-room  until 
hard*  Tliis  process  is  repeated  several  tiinesy  taking  care 
that  the  varnish  does  not  penetrate  throitf  h  the  shell,  so  as 
to  appear  on  the  outer  side*  To  allow  die  perqiiratioo  of 
the  Dead  to  evaporate^  sinaU  holes  fate  to  be  pierced  through 
the  crown  of  the  hat  firoia.  the  in«ck  outward ;  and  the  ni^ 
of  silky  beayer,  ok  other  fur,  is  to  be  laid  on  by  the  finisher 
in  the  usual  way;  that  on  the  under  side  of  the  brim, 
which  has  been  prepared  aa  aboye^  is  to  be  attached  with 
copal  varnish^ 

dccccxciii. 

Excellent  Varnish  fob  Silks,  &c. 

To  one  quart  of  cold-drawn  Linseed  Oil,  poured  off  from 
the  lees  (produced  on  the  addition  of  unslacked  Lime,  on 
which  the  Oil  had  stood  eight  or  ten  days  at  the  leas^  iu 
order  to  communicate  a  drying  quality,— or  brown  Umber, 
burnt  and  pounded,  which  will  have  the  like  effect,)  add 
half  an  ounce  of  Litharge ;  boil  them  for  half  an  hour,  then 
add  half  an  ounce  of  the  Copal  varnish.  While  the  ingre- 
dients are  on  the  fire,  in  a  copper  vessel,  put  in  one  ounce 
of  Chios  Turpentine  or  common  Renn,  and  a  few  drops  of 
Neatsfoot  Oil,  and  stir  the  whole  with  a  knife  ;  when  cool, 
it  is  ready  for  use.  The  Neatsfoot  Oil  prevents  the  varnish 
from  being  sticky  or  adhemve,  and  ma^  be  put  into  the 
Linseed  Oil  at  the  same  time  with  the  Lime,  or  burnt  Um- 
ber. Besin  or  Chios  Turpentine  may  be  added  till  the  yar- 
nish  has  attained  the  desired  thickness. 

O^fervaHtm.  The  longer  the  fsw  linued  #0  remtiDS  da  the  UBslsdred 
lime  ot  umber,  the  sooner  will  the  oU  dry  ailet  k  is  used  ;  if  tome 
utoaihA,  so  much  the  better :  such  varnish  will  set,  that  is  bo  saj,  not 
run,  but  keep  its  place  on  the  silk  in  four  hours ;  Uie  sQk  may  then  be 
turned  and  vamlsned  on  the  other  side. 

Dccccxcir. 

Pliabls  Varnish  rou  Ummklla^,  Balloons,  &c 

Take  any  quantity  of  Caoutchouc,  as  ten  or  twelre  omices, 
cut  it  into  small  bits  with  a  pair  of  scissors,  and  put  a  strong 
iron  ladle  (such  as  painters,  plumbers,  or  glaziers  melt  their 
lead  in  J  over  a  common  pit-coal  or  other  ftre ;  which  must 
be  ffentle,  glowing,  and  without  smoke.  When  the  ladle 
is  not  put  a  single  bit  into  it :    if  black   smoke  issues. 


it  w3I  pnumilj  flttHe  and  diiaffpear,  or  it  will  evapoimte 
widioat  flame :  the  ladle  is  then  tod  hot  When  the  ladle 
IB  kts  hot)  put  in  a  second  bit,  whioh  will  {ntxluoe  a  white 
smoke ;  this  white  smoke  will  continue  durinjg  the  operation, 
and  evaporate  the  Caoutchouc;  therefore  no  time  is  to  be  lost, 
but  littie  bits  are  to  be  put  if^  a  few  at  a  time,  till  the  whole 
are  melted  9  it  riiould  be  eontinuallj  and  gently  stirred  with 
an  iron  or  brass  spoon.  The  instant  the  smoke  changes 
fironi  white  to  blaek^  take  off  the  ladle,  or  the  whole  will 
break  out  into  a  vident  6ame,  or  be  spoiled,  or  lost  Care 
must  be  taken  that  no  water  be  added,  a  few  drops  only  of 
which,  would,  on  account  of  its  expansibility,  make  it  boil 
orer  fnrioQsly  and  with  great  noise ;  at  this  period  of  the 
process,  two  pounds  or  one  quart  of  the  best  drying  Oil  are 
to  be  put  into  the  melted  Caoutchouc  and  stirred  till  hot, 
and  the  whole  poured  into  a  glazed  vessel  through  a  coarse 

Euze,  or  wire  sieve.      When  settled  and  dear,  which  will 
in  a  few  minutes,  it  is  fit  for  use,  either  hot  or  cold. 

Observations,  The  silk  ihould  be  alwayi  stretched  horizontally  hy  pins 
or  tenter-hooks  on  frames  :  (the  grpater  they  are  fai  length  the  better^) 
and  the  varnish  poured  on  cold,  in  hoi  weather  and  hoi^  in  eoid  weather. 
It  is  perhaps  best,  always  to  lay  it  on  when  cold.  The  art  of  laying  it 
on  properly,  consists  hi  making  no  intestine  motion  in  the  vaniish^  which 
would  create  minute  bubbles,  therefore  brushes  of  eyery  kind  are  im- 
proper, as  each  bobble  breaks  in  drying,  and  forms  a  smul  bole,  through 
which  the  air  will  transpirs 

This  varnish  is  pliaiit,  unadheshre,  and  unalterable  by  weather,  whilst 
it  is  perfectly  iinpervious  to  air. 

OOCCCXGV, 

Vabnisu  usbd  for  Indiak  SnistM 

Shields  made  at  Silbet,  in  Bengal,  are  noted  throughout 
India,  for  the  Ivstre  and  durabiHty  afihe  biack  %H»tnuhyf\ik 
which  they  are  coTered ;  Slhet  sinelds  constitute  therefore 
no  inconsiderable  article  of  traffic,  being  in  request  among 
natives  who  canry  arms  and  retain  the  ancient  predilection 
for  the  scimitar  and  buckler.  Hie  Varnish  is  onnposed  &[ 
the  expressed  juice  of  the  marking  nut,  Semecarpus  Ana- 
eardium,,  and  that  of  another  kmdred  fruit,  Holigama 
Lofngifidia, 

Tne  shell  of  the  Semecarpus  Anacardium  contains  between 
its  integuments,  numerous  cdls,  filled  with  a  black,  acrid, 
resinous  juice ;  which  likewise  is  found,  though  less  abun- 
dantly,  in  the  wood  of  the  tree.     It  is  oomnK>nly  employed 
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as  an  indelible  ink,  to  mark  all  sorts  of  cotton  cbth.  The 
colour  is  fixed  with  quick  lime.  The  cortical  part  of  the 
fruit  of  Holfgama  Lonffifolia  likewise  contains  between 
its  laminae,  numerous  cells,  filled  with  a  black,  thick,  acrid 
fluid.  The  natives  of  Midabar,  (in  which  country,  as  well 
as  in  the  eastern  parts  of  Beng^,  the  tree  is  indigenous,) 
extract  by  incision  its  very  acrid  juice,  with  which  they 
varnish  targets. 

Both  are  combined  fiA'  the  same  purpose,  by  the  artizans 
of  Silhet.  The  juices  are  resinous,  being  soluble  in  Alco- 
hol, and  not  at  all  so  in  Water.  They  may  be  di8S9lved  in 
fixed  Oilfi,  and  ih  dilute  Alkali. 

To  prepare  the  Varnish  according  to  the  method  practised 
in  Silhet,  the  nuts  of  the  Sefnecarjnis  Anacardiuniy  and  the 
berries  of  the  Holiffama  Longifotia^  having  been  steeped  for 
a  month  in  clear  Water,  are  cut  transversely, and  presaed  in  a 
mill.  The  expressed  juice  of  each  is  kept  for  several 
months,  taking  ofi^  the  scum  from  time  to  time.  Afterwards 
the  liquor  is  £canted,  and  two  parts  of  the  one  are  added 
Co  one  part  of  the  other,  to  be  used  as  Varnish.  Other 
proportions  of  ingredients  are  sometimes  employed ;  but  in 
all,  the  resinous  juice  of  the  Semecarpw  predominates. 
The  Varnish  is  lua  on  like  paint,  and  when  dry,  is  polished 
by  rubbing  it  with  an  agate,  or  smooth  pebble.  This  Var- 
nish also  prevents  destruction  of  Wood,  &c,  by  the  White 
Ant. 

DCCCCXCVT. 

Fkench  Vabkish,  pob  Cabii^ets,  8rc. 

Take  Shell-Lac,  three  parts  ^  Gum  Mastich,  one  part ; 
Gum  Sandarach,  one  part;  Alcohol,  forty  parts.  The 
Mastich  and  Sandarach  must  fir^t  be  dissolved  in  the  Alco- 
hol, and  the9  the  Shell-Lac :  this  may  be  done  either  by 
putting  them  into  a  bottle  loosely  corked,  and  placing  it  in 
a  vessel  of  Water,  heated  below  the  boiling  point  of  Alco- 
hol, until  the  solution  is  effSected ;  or  bv  puttmg  the  ingre- 
dients into  a  clean  Florence  oil-flask,  (the  neck  of  which  is 
partially  closed  by  a  cork,  having  a  narrow  slit  along  it,) 
It  is  to  oe  heated  over  a  spirit-lamp.  The  Alcohol  which  es- 
capes during  the  process  must  be  replaced  by  an  equal 
weight  of  it,  after  the  operation  is  over  ;  as  it  is  desirable 
that  the  Varnish  should  consist  of  the  proportion sj^ven.  In 
order  to  be  good.     The  solution  may  to  poured  on  for  use* 
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{rom  the  impurities' which  remain,  but  it  must  not  be  filtered, 
as  that  operatbu  would  deprive  die  Lac  of  some. of  its  qua* 
lities. 

Observation.  In  cases  where  a  greater  degree  of  hardness  in  the  rar- 
nish  is  desirable,  and  its  colour  is  but  a  secondary  consideration^  one 
part  of  shel]-lac   with  eight  parts  of  alcohol,  is  to  be  preferred. 

DCCCCXCTIt. 

CoPAL  Varnish. 

Reduce  to  powder  an  ounce  of  pure  Carbonate  of  Potass, 
and  then  lay  it  before  the  fire,  till  it  becomes  hot  and  dry. 
In  this  state,  put  it  into  a  pint  of  Alcohol,  or  Oil  of  Tur- 
pentine. All  the  watery  particles  contained  in  the  Oil  or 
Spirits,  will  be  absorbed  by  the  Alkali ;  and  the  Alcohol, 
or  Turpentine,  will  thus  become  pure,  or  highly  rectified. 
This  process  is  called  Alkalizing  these  solvents.  Now  put 
the  Turpentine  or  Spirits  into  a  vessel  with  two  ounces  of 
dear  dry  Copal,  finely  pounded  and  rifted :  place  the  yessel 
in  warm  Water;  the  Copal  will  be  soon  dissolved. 

Ohservaiions.  This  vamishy  which  is  principally  applied  to  wood, 
paste-board,  and  prints,  is  to  be  diluted  by  a  little  warm  oil  of  turpen- 
tine, before  it  is  used. 

If  the  spirits  of  turpentine  be  alkalized  when  the  copal  is  dissolFinf, 
a  little  spirits  of  wine  should  be  added ;  and  if  the  spirits  of  wine  be 
alkalized  when  the  copal  is  dissolving,  a  little  spirits  of  turpentine  should 
be  added :  the  sediment  of  the  varnish  will  dry  on  the  silk  in  a  few 
hours ;  the  thicker  the  varnish,  the  sooner  it  dries. 

Dccccxcvnt. 

Varnish  for  Oil  Paintings. 

Mix  rix  ounces  of  pure  Mastich  Gum  with  the  same 
quanti^  of  pounded  Glass,  and  introduce  the  compound 
into  a  Dottle  contabing  a  jnnt  of  Oil  of  Turpentine ;  (treat- 
ed with  Alkali  as  above),  now  add  half  an  ounce  of  Cam- 
phor bruised  in  a  mortar.  AVhen  the  Mastich  is  dissolved, 
put  in  an  ounce  of  Venice  Turpentine,  and  agitate  the 
whole  till  the  Turpentine  be  perfectly  dissolved. 

Observations,  When  to  be  used,  this  varnish  must  be  gently  poured 
off  the  glass  sediment  at  the  bottom  of  the  bottle ;  or  it  may  be  filtered 
through  muslin.  The  intention  of  using  ground  glass,  is  to  present  a 
greater  surface  of  mastich,  to  the  solvent,  oy  throwing  the  partides  as 
much  apart  as  posdble. 

DCCCCXCIX. 

IiAcauBR,  OR  Varnish  for  Tin  Wars. 
I^t  three  ounces  of  Seed*Lac,  two  drams  of  the  sub- 
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•tanoe  known  by  tiie  mme  «f  Dngpm'u  Haoi^  (Sangnii 
Dracoms)  and  one  ounce  of  Turmene  povrdcr,  into  a  pint 
of  well  rectified  spirits.  Let  the  whole  remain  for  fi^urteen 
days,  but  during  that  time,  agitate  the  bottle  once  a  day  at 
least.  When  properly  oomluned,  strain  the  liquid  through 
muslin. 

Obitrvaium,      This  Tarnlrii  is  cdM  «  lacquer ;  it  is  brushed  OFer 
tin  ware  which  is  inteoded  to  imitate  brass. 

M. 

LikC^iiKa  FOft  Baass  Woak. 

Put  into  a  {nnt  of  Alcohol,  an  ounce  of  Turmeric  now- 
der,   two  drams  of  Aniotto,  and  two  drams  of  Saffi^cm; 

S;itate  during  seven  days,  and  filter  into  a  dean  bottle, 
ow  add  three  ounces  of  clean  Seed-lac,  and  agitate  the 
bottle  every  day  for  fourteen  days.  The  mixture  will  now 
be  that  known  as  Lacquer  for  Brass. 

ObservaHojiM,  Whoi  the  lacquer  is  used,  the  pieces  of  brass*  if  large, 
are  to  be  first  wanned  (so  as  to  heat  the  liana)  and  the  vaniish  is  to 
be  applied  by  a  brush:  the  smaller  pieces  maj  be  dipped  in  the  >atr- 
nisby  and  then  drained  by  holding  them  for  a  minute  over  the  bottle.  Tbk 
varnish  when  applied  to  rails  for  desks,  Ac,  has  a  most  beaHtiAil 
pesfance,  being  like  bumisbed  gold. 
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Jugc  8*    ExpcTtfntnt  93* 
Alloys  of  Platinum. 


Mr.  Mumy  whfle  operating  on  antimonTy  placed  a  aaiall  bulton  of 
that  metal  in  a  platinum  spoon,  and  introduced  it  into  the  flame  of  a 
spirit  lamp.  •  Tne  antimony  had  scarcely  stained  fusion,  when  the 
platinum  spoon,  together  with  it,  ran  into  an  uniform  brittle  mass,  and 
tell  in  viyid  combustion  on  the  glass  lamp,  which  was  consequently 
fractured.  The  effect  in  question  is  prettily  exhibited,  by  wrapping  up 
a  bit  oi  antimony  in  platinum-foil,  and  hokltng'  it  by  a  pair  of  forceps 
hi  the  alcoholic  mime,  when  a  beautiful  ignition  shortly  commences,  and 
the  glowing  mass  falls  to  the  ground.  Fragments  of  gained  tin,  axse* 
nic,  lead,  bismuth,  &c.  folded  up  in  platinum-foil,  exhibited  at  theki« 
stant  of  fusion  and  combination,  very  brilliant  results. 

Page  11.    Experiments  31,  and  39. 

MSTALLOORAPHICAL  APPLICATION  OF  FuSIBLK  ALLOTS. 

JA.  Gasnoourt  has  proposed  a  metallographical  use  of  these  alloys, 
iounded  upon  the  extreme  accuracy  with  which,  in  casting,  it  presenres 
the  marks  and  traces  on  the  mould.  He  illustrates  his  new  application 
of  it  in  the  following  manner : — Paste  a  piece  of  white  paper  at  the  hot* 
torn  of  a  china  saucer,  and  let  it  dry :  then  write  on  it  with  common 
writing-ink,  and  sprinkle  some  finely  powdered  gum  arable  over  the 
writing,  wliich  will  produce  a  slight  relief.  When  well  dried,  brush  off 
the  powder  that  does  not  adhere,  and  pour  fusible  metal  into  the  saucer, 
taking  care  to  cool  it  rapidly,  that  a7Stallizatioa  may  not  take  place. 
In  this  way  a  counterpart  of  the  writing  will  be  obtained,  impressed  on 
the  metal.  By  immersing  the  cast  in  slight^  warm  water,  any  adhering 
gum  may  be  remoyed,  and  then,  if  examined  by  a  glass,  the  writing 
may  easily  be  read  and  seen  to  be  perfect.  Afterwards,  by  using  com- 
mon printers'-ink,  impressions  may  be  taken  from  it,  all  of  which  will 
be  tnMjac^nmiles  of  the  first  writing. 

The  difficulties  in  this  new  application  of  the  fusible  alloy,  are^  to 
to  avoid  uneaual  thickness  in  the  plate  of  metal,  which  causes  it  to  alter 
la  Ibrm,  ana  break  under  pressure ;  and  to  prevent  the  surfooe  from 
crystallizing,  when  the  ink  will  adhere  where  it  it  not  rcquhaed. 
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Page  15.    Experiment  49. 
Metallic  Casts  feom  Eng&atinoi  on  Cofpsb. 

A  most  important  discovery  has  lately  been  made,  which  promfawi  to 
be  of  considerable  utility  hi  the  fine  arts :  some  yery  beautiful  speci- 
mens of  metallic  plates,  of  a  peculiar  composition,  have  lately  issued 
from  Mr.  M'Gowan's  Stereotype  Foundry,  Great  Windmill  Street,  Lon- 
.don,  under  the  name  of  "  Cast  Km GEAVuros."  This  invention  oonsiata 
in  taking  moulds  finom  every  kind  of  engraving,  whether  line,  mezzo thito, 
or  aquatinta,  and  in  pouring  on  this  mould  an  alloy  in  a  state  of  fusion, 
capaole  of  taking  the  finest  impression.  .  The  obvious  utility  of  this 
uivention,  as  applicable  to  engravings  which  meet  with  a  ready  sale, 
and  of  which  great  numbers  are  required,  will  be  incalculable ;  as  it 
will  wholly  prevent  the  expence  of  retouching,  which  forms  so  promi- 
nent a  charge  hi  all  works  of  an  extended  sale.  No  sooner  is  one  cast 
worn  out,  man  another  may  immediately  be  procured  from  the  original 
plate,  so  that  every  impression  will  be  a  proof.  Thus  the  works  of  our 
most  celebrated  artists  may  be  handed  aown  ad  infinitum,  for  the  im- 
provement and  delight  of  future  ages,  and  will  afford  at  the  same  time 
the  greatest  satisfaction  to  every  lover  of  the  fine  arts. 

Page  92. 
The  Steam-Engins. 

Dr.  Ure,  in  his  Chemical  Dictionary,  relates  the  following  particulars 
concerning  the  improvements  of  the  Steam-Engine  by  the  late  Mr.'Watt. 
"  This  illustrious  philosopher,  from  a  mistake  of  his  friend  Dr  Robison, 
has  been  hitherto  aefrauded  of  a  part  of  his  claims  to  the  admiration  and 
gratitude  of  mankind.  The  fundamental  researches  on  the  constitution 
of  steam,  which  formed  the  solid  basis  of  bis  gifi;aiitic  superstructure, 
though  they  coincided  perfectly  with  Dr.  filack's  results,  were  not 
drawn  from  them.  In  some  conversations  with  which  this  great  orna- 
ment and  benefactor  of  his  country  honoured  me,  a  short  period  be- 
fore his  death,  he  described,  with  delightful  naXveic,  the  Eimple,  but  de« 
cisive,  experiments  by  which  he  discovered  the  latent  heat  of  steam. 
His  means  and  his  leisure  not  then  permitting  an  extensive  and  complex 
apparatus,  he  used  apothecaries'  phials.  With  these,  he  ascertained  the 
two  main  facts,  first,  that  a  cubic  inch  of  water  would  form  about  a 
cubic  foot  of  ordinary  steam,  or  1728  inches ;  and  that  the  condensation 
of  that  quantity  of  steam  would  heat  six  cubic  inches  of  water  from  the 
atmospheric  temperature  to  the  boiling  pohit.  Hence  he  saw  that  six 
times  the  difference  of  temperature,  or  fullv  900®  of  heat,  had  been  em- 
ployed in  giving  elasticity  to  steam  ;  which  must  be  all  abstracted  be- 
fore a  complete  vacuum  could  be  procured  under  the  piston  of  the  steam* 
engine.  These  practical  determinations  he  afterwards  found  to  afree 
pretty  nearly  with  the  observations  of  Dr.  Black.  Though  Mr.  Watt 
was  uien  known  to  the  Doctor,  he  was  not  on  those  terms  of  intimacy 
with  him,  which  he  afterwards  came  to  be,  nor  was  he  a  member  of  hit 
class. 

"  Mr.  Watt's  three  capital  improvements,  which  seem  to  have  nearly 
exhausted  the  resources  of  sdence  and  art,  were  the  following : — 1.  Tfaie 
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septtnte  oondensing-chestf  iromeraed  in  a  body  of  cold  water,  and  con*' 
nected  merdy  by  a  slender  pipe  with  the  great  cylinder,  in  which  the 
impelling  piston  moved.  On  opening  a  valve  or  8t(m-cock  of  communis 
cation,  ue  elastic  steam  which  had  floated  the  ponderous  piston,  rushed 
Into  the  ^tant  chest  with  magical  velocity,  leaving  an  almost  perfect 
vacuum  in  the  cylinder,  into  wmch  the  piston  was  forced  by  atmospheric 
pressure.  What  had  appeared  imposslole  to  all  previous  engineers,  was 
thus  accomplished.  A  vacuum  was  formed  without  cooling  the  cylinder 
itself.  Thus  it  remained  boiling  hot,  ready  the  next  instant  to  receive 
and  maintain  the  elastic  steam.  H.  His  second  grand  improvement  con- 
sisted in  closing  the  cylinder  at  top,  making  the  piston-rod  slide  through 
a  stuffing-box  in  the  lid,  and  caumng  the  steam  to  give  the  impuwe 
pressure,  instead  of  the  atmosphere.  Henceforth  the  waste  of  heat  was 
greatlv  diminished.  3.  The  flnal  improvement  was  the  double  impulse, 
whereby  the  power  of  his  engines,  which  was  l>efore  so  great,  was  in  a 
moment  more  than  doubled.  The  counter- weight  require  in  the  single- 
stroke  engine,  to  depress  the  pump-end  of  the  working  beam,  was  now> 
laid  aside.  He  thus  freed  the  machine  from  a  dead  weight  or  drag  of 
many  hundred  pounds,  which  had  hung  upon  it  from  its  birth,  about 
seventy  years  before." 

Page  105. 
Ma.  Murray's  Atpaeatus  vor  thi  Combustiok  of  Diamond. 

The  rimpKcit]^  of  this  apparatus  may  be  considered  its  chief  recofti- 
nendation.  It  is  a'glass  globe  filled  with  oxycen,  oiitained  from  oxy- 
nduiiate  of  potass  over  mercury.  A  portion  of  the  stem  of  a  tobaooo- 
pipe,  attached  to  the  curved  end  of  a  wire  fastened  to  the  cork  above, 
csmes  the  diamond,  fixed  in  a  nidus  prepared  for  it.  The  diamond  i^ 
kindled  by  the  oxyhydrogen  blowpipe,  or  a  stream  of  oxysen  uiged 
over  the  flame  of  a  spirit  of  wine  lamp,  and  then  immersed  into  the 
globe.  When  the  combustion  of  the  diamond  ceases,  lime-water  is 
passed  up  into  the  recipient,  and  the  weight  of  the  carbonate  of  lime 
formed  and  predpitated,  in^cates  the  quantity  of  diamond  consumed. 

Page  S06.    Experiment  381. 

Cause  of  the  Rxoular  Figures  formed  by  Hoar-Frost  on 

Windows,     . 

This  curious  phenomenon  was  ascribed  by  M.  Mdran  to  the  pre- 
existence,  in  the  glass,  of  certain  regular  figures  and  lines  genetxUed 
durinr  its  formaiitm ;  and  he  supposes  that  the  particles  of  hoaS^ 
frost  deposit  themselves  according  to  these  fiffures.  M.  Carena  has 
overturned  this  bypotheds,  and  shews  that  the  Allowing  are  among  the 
principal  causes  of  the  phenomenon.  1.  The  natural  force  of  ciystalU* 
xation.  2.  The  necessity  of  the  hoar-frost  extenduig  jtself  along  a  phme 
surface,  which  restrains  the  quaquaoersus  tendency  of  ciystiulization. 
3.  The  numerous  and  varied  resistances  presented  by  the  surfiKe  of  the 
glass.  4*  the  imperfect  and  irregular  conducting  power  of  the  glass» 
which  is  apt  to  produce  in  die  vapours  curvilineal  motions  at  the  instant 
preceding  their  congelatkm.    M.  Carena  placed  a  small  copper  diae  ^n 
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the  outside  of  one  of  the  panet  of  glats,  tnd  ibitnd  that  tile  conwitponiii^ 
|fan  of  the  glaM  was  always  free  frdoi  hoiu^flroft. 

Page  1227.    E^per^meitt  Ml. 
Sulphate  of  Platinum  a  Test  for  Gelatins. 

Mr.  £.  Dary  recommends  the  use  of  Ifae  sulphate  of  plathium  in  do- 
taeting  tmidl  quantities  of  gelatme.  From  comparaliFe  experiments 
made  with  it  and  Astringent  loftistorit,  he  found,  tMt  when  the  ^antily 
of  ffdatine  was  so  small  as  not  to  he  affected  by  slaronp  infusions  of  oak- 
bnriE,  nut-^alb^  or  catechu,  still  there  was  an  inaaiediaAe  nredpitate  on 
nidaag  the  sulphatt  qfpUUinum.  Where  llie  .proportion  of  gelatine  waa 
so  reduced  as  not  cFen  to  affect  sulphate  of  platinum  at  first,  the  pseci- 
pitale  was  immediately  produced  on  boNii^  the  fluid. 

The  different  astringent  infusion^  as  of  oak4iarlL  nut-^faUsb  oateoho, 
&Cf  do  not  act  uniformly  on  the  rarious  Jrinds  of  gektioe :  thus,  an  i 


fusion  of  catechu  would  produce  no  pvecipitate  in  solutions  of  paper*' 
bangcrs'-size,  but  the  sulphate  of  platinum  aets  equally  on  ail  kmos  oi 
rise,  and  throws  down  precipitates  which  Appear  to  be  always  sknilar, 
not  being  afiected  e?en  Ly  the  presence  of  a  free  add  ia  the  sohitioa* 

Ok  asKBEUKG  Clotr  I»rcoacjv#naLB. 

iC  Gay  Lussac  has  proposed  a  means  of  nnderingthe  Various  tissnea 
of  <ioths,  atuffi,  dto»,  inooD^ustible ;  and  the  aiaaus  ne  veoommends  ap- 
pear superior  to  those  which  as  yet  have  been  propoaed ;  that  the  coirf- 
bttstibility  of  these  sutratances  is  dimimshed  by  their  having  been  hn- 
Biersed  an  solution  of  oertain  wilts,  as  of  alum,  muriate  of  so£i,  &e.,  iuia 
been  long  known.  M.  ^Gay  Lussac  considered  that  those  salts  should 
poMess  tms  property  most  eminently,  which  entered  moat  readily  into 
nision,  being  enablol  by  that  means  to  cover  pcrfiectly  the  fibre  of  the 
aubstances,  and  preserve  them  from  the  contact  of  the  air.  Guided  by 
this  thought,  he  substituted  phoi|)hate  of  ammonia  and  borate  of  soda 
for  alum,  &c.,  and  he  found  that  muslins  thus  treated  could  be  placed 
in  contact  with  ignited'  bodfbs  whibout  danger.  fPhey  were  carboniaed, 
but  would  not  maame. 

Page  306,    Experiment  542. 

FoaiCATioN  OF  PvaoPHoaus. 

In  the  first  number  of  the  Annals  of  Philosophy,  the  ^editor  has  ia* 
MMed  an  extract  (torn  a  letter  of  Professor  Ooxe,  of  Phik.da|phia,  bi 
iAAdk  It  Is  mentioned,  that  a  few  drops  of  a  sddtion  of  potass,  added 
to  tte  usual  materials  of  pyrophonis,  will  greatly  ^incipease  its  suscepti* 
bHttyto  spontaneous  inflammation,  on  exposure  to  the  air. 
-  ''This  htt  respecting  the  addition  of  potass,  I  ascertained  about 
ikg^tbtti  months  ago.  HariOj^  made  attempts  to  decompose  the  alkali 
h^itpte  turning^,  and  having  foiled,  as  I  supposed,  from  the  went  of  a 
stlffielcntly  intense  heat,  it  occurred  to  me  chat,  as  pyrophorus  probably 
cfinttfns  potassium,  ^lalt  metal  might  be  obtained  at  a  comparatively 
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lowtempemtttw^  l>y  orxhw  with  ^  iniiU^fMm^^ftmllifJSf  tj^ 
matntelsof  wUchthatcoiid>i^t]bfeio9n|KHttidw£o|||^  j^f^rmmB 
flbMH  «ii  ouaet  of  tlwMid  pomkr«f  alum  aad  su^,  a^  t]l)(ey  b«4 


Imhi  etpeied  to  Imit,  was  added  to  out  AUiHse  of  dean  irpn  filing]^ 
and  hair  an  ounce  of  dry  caustic  imtaaa ;  thim  nmtui«  mfi»  put  k4» 
«  gun  hMTTtl,  anranpd  in  the  luual  wnf  for  pmeurliif  pK^a^iiwf ,  ^a 
asposed  Ibr  aoma  tme  to  a  tamperalure  approachiinf  to  a  if  hita  (laatf 
Hie  txpeiliiient  did  not  aucoead,  bat  iha  fieaulMt  vas  a  f $ry  fin^Kf^/^ 
pharua.  Since  that  time,  in  {mparing  tfaia  ayb^tanoe^  I  kaftfi  awaip 
added  to  the  uaual  nataviala  a  quantity  of  potass^  e^«r  cayatic  or  m 
the  form  of  sub-carbonate,  gcneraUy  in  the  propoitio^  of  about  haif 
m  drachm  of  the  latter  to  one  ounce,  or  one  ounce  and  a  l^lf  of^bi 
former.  With  this  additiOH  much  cautikw  In  tfee  posfAration  if  not 
necessary,  ibr  it  has  ^quendy  been  made  an  #  ptst^l  JtAnel,  and  at  d^ 
$gntii  te»pani*ures,Taryinr  from  a  loir  red  het^  (o  4  degree  little  short 
of  a  white.  I  hav^  ne^er  been  disappointad  in  pyropborus  ibrmed  ii^ 
aiiia  manner,  provUed  It  be  .tranafamd  as  aoon  as  poactica^e^  to  a 
,  amall  phial,  and  bcezduded  fisam  the  jdr.  U«ring  Juid  vcoaaiov  Is^y 
40  ezbilMt  this  compound,  a  quantity  was  used  whjqa  ^d  been  prepai;e4 
six  months,  and  its  spontaneous  ooaahuatiap,  «rben  .expotie4  to  tbip  air^ 
was  equally  as  vivid  as  at  the  Uroe  of  ita  fonnaitloii. 

Pagt3S9,    FxyerimmU  957. 

**  In  preparing  some  iVilmlnating  athrer,"^  aaya  Dr. Gilfaf ,  "i  ^ 
aerred  an  occurrence  which  I  (hare  not  seen  any  where  natioad*    1  Mi 

E laced  on  the  table  a  small  portion  of  it,  to  shew  ils  detanaftion,  and  at 
appened,  fVom  a  hole  in  the  paper,  that  aereial4ither  ^mall  heapa  wi^ 
scattered  on  the  table ;  in  toucning  one  of  them  n^ith  suiphurio  aod»  I 
was  surprised  to  find  that  they  aU  detonated  s|xintaneoiiaiy.  Jbt  is  tmf 
to  imagine  several  reasons  for  4he  cifcuiaaiance,  but  I  am  jmA  .otrtain  aa 
to  the  true  one.  I  have  frequently  repeated  the  ezperimeoty  and  Almya 
with  the  same  result.'* 

Page  586  to  390. 

RiMAaKS  ow  V^JW^  X^uM^HPUS  4^j[iKAU,  BT  Da.  Mac  Culloch. 

''  In  my  work  on  the  i^estarn  lalnnds  of  Scoliland,  I  had  occasion  to 
take  notice  lof  the  cauaes  vhiah  produce  tfiat  peautiful  fippearapoe  cdf 
ligbt  in  aea  water,  so  weU  knoirxi  to  -aeameD,  find  to  all,  wdeed^  who 
have  been  in  the  least  oonvaraaot  wMb  the  aofi  during  the  darkness  of 
nig^  I  fhare  attempted  >o  rprove,  tjiat  if,  in  every  case  jt  did  not  arise 
mm  the  aetion  find  poopfHrtias  of  .Uviog  anioials,  but  was  sometimes 
owhig  to  the  luminous  «iall(Hr  of  Ash  cUspersed  thropgh  the  water,  yet 
that  ful  the  most  oonspiouous  appearances  of  this  nature  were  produc^i 
by  Mwh ;  and  that  the  onUiant  sparlEa  of  light,  in  particular,  were  alwayii 
to  be  trMd  lo  some  of  the  vermes  <ir  msecta^  whkh  abound  in  the  wjh 
ters  of  die  sea. 

<'  Thoae  who  are  Jiocjiiainted  with  this  obscure  and  much  n^lected 
department  of  natural  hulory,  will  not  be  surprised  to  hear  that  I  can- 
not at  present  give  names  to  Uie  numerous  individuals  which  1  examined 
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!br  tbis  purpote.  Among  them  are  many  oiy«:ta,  of  tirbidii  not  only  the 
muiet  aie  aoubtiul>  but  the  Feiy  genera,  and  eiren  the  anabjpes,  ob- 
•cure  or  uncertain.  >  Many  are  abaohitely  unknown,  and  constitute  new 
■pecies,  which  it  will  be  my  budnesfl  to  detcribe  hereafter,  when  all  the 
requfsite  compariaons  have  been  made. 

**  Thete  ammala  always  abound  most,  with  few  exceptions,  in  the 
mnallest  harbours,  and,  more  particularly,  in  narrow  creeks,  among 
locks,  or  under  high  diffi,  where  the  water  is  sheltered  from  the  sea  and 
wind,  and  where  it  is  consequently  much  less  disturbed  than  in  more 
open  places.  A  large  proportion  of  them  indeed  seems  to  be  exclusively 
^mited  to  situations  of  this  nature,  being  never  found  hi  the  open  sea, 
nor  iar  from  shore.  Many  of  the  minute  marine  animals  also  appear 
to  haunt  exclusively  those  shallow  and  rocky  situations  where  sea  weeds 
abound,  and  which  are  equally  the  favourite  haunts  of  many  larger  spe- 
cies ;  such  as  nearly  the  whole  tribe  of  crabs,  and  many  others,  which  it 
is  unnecessary  to  enumerate. 

''  It  is  in  such  places  then,  and  at  such  times,  that  Is,  In  narrow  and 
rocky  creeks  or  weedy  shoals,  and  In  cahn  weather,  diat  the  naturalbt 
will  meet  with  most  success ;  and  it  is  in  such  dicumstances  also  that 
the  water  will  be  found  roost  luminous. 

"  That  it  does  not  always  appear  luminous  In  calm  weather,  and 
when  the  vessel  is  quiet  at  anchor.  Is  however  certain ;  and  it  is  this 
which  has  conduced  to  mislead  observers  respecting  the  causes  of  the 
light,  as  well  as  to  lay  the  foundation  of  fallacious  prognostics  regsrding 
Se  weather.  It  requires  agitation  to  elicit  the  light  of  these  animals  in 
abundance ;  and  as  this  naturally  happens  in  troubled  water,  they  have 
been  supposed  to  abound  hi  sales  of  wind  and  ui  a  breaking  sea,  wbm 
they  are.  In  fad,  comparatively  scarce.  In  calm  weather,  crowds  of  me- 
dutc,  or  other  very  luminous  species,  will  often  be  floating  around,  yet 
betraying  themselves  only  by  an  occasional  twinkle;  when  any  distim>- 
anoe  communicated  to  the  water  is  sufficient  to  Involve  the  whole  In  a 

falsLze  of  light* 

"  I  formerly  remarked,  that  the  lomlnous  action  was  voluntarv ;  and 
this  opinion  has  been  amply  confirmed  by  further  attention  to  the  ani- 
mals possessed  of  this  property.  Among  millions  of  these,  of  numerous 
qiedes,  the  usual  actions  of  locomotion  wUl  be  poformed  for  hours,  or 
for  a  whole  night,  without  the  slightest  Indication  of  their  presence;  or 
perhaps  some  individual  wOl  give  an  occasional  spark  as  It  passes  by, 
when  the  dipping  of  an  oar,  or  the  drawing  of  a  budtet  of  water,  is 
sufficient  to  ren£r  the  whole  around  lumhious. 

*'  It  is  by  such  a  test  as  this,  therefore,  that  a  naturalist  will  be 
guided  in  his  pursuit  after  these  animals.  But  It  is  proper  to  remark, 
Uiat  it  is  often  very  difficult  to  take  them,  even  when  we  are  certam  that 
they  abound  in  the  water ;  and  this  cause^  like  others,  has  often  made 
It  to  be  supposed,  that  the  water  itself  possessed  a  luminous  property; 
because  no  animals  appeared  In  a  bucket  when  filled  with  it.  A  few 
bright  lights  produce  a  considerable  effect  in  the  night,  so  as  to  make 
the  sea  appear  much  fuller  of  sparks  than  it  really  is ;  and  it  is  easy  for 
a  body  so  small  as  the  ship^s  bucket  to  miss  the  animals  by  which  they 
are  produced.    Moreover,  as  many  of  these  creatures,  and  particularly 
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the  meduMe,  swhn  near  to  the  sur&oe,  they  are  apt  to  slip  out  with  the 
wave  which  is  produced  by  lifting  the  biuret  out  of  the  water;  fo  that 
it  lonietimes  requures  many  attempts  before  one  can  be  secured. 

''  There  is  another  drcumstance  which  ii  also  an  occasional  source 
of  error,  respecting  the  existence  of  these  unimab  in  the  water  when 
brought  up;  even  when  it  is  highly  luminous  alongside  the  vessel. 
IVhraier  from  fatigue^  or  from  caprice,  or  from  some  voluntary  efforts 
for  an  imknown  purpose,  they  often  refuse  to  show  their  lignt,  even 
when  violently  agitated  or  iryured ;  and,  in  all  cases,  when  they  have 
been  compelled  to  shew  it  for  a  few  seconds  by  violence,  they  again 
become  dark,  and  refuse  to  shine  any  longer.  It  is  not  unlikely  that 
this  is  the  effect  of  exhaustion ;  because  alter  a  repose  of  some  httle 
time,  a  fresh  disturbance  often  causes  them  to  give  light  again.  A  natu- 
ralist, unaware  of  this  drcumstance,  may  often  ima^ne  that  hie  has 
foiled  ui  procuring  specimens,  even  when  the  bucket  is  crowded 'wilh\ 
them. 

.  ''  Another  drcumstance  leads  to  deceptions  in  these  cases*  Iti  many 
of  the  luminous  worms  and  msects,  the  spot  of  light  appears  much 
larger,  if  it  is  not  really  so^  than  the  body  of  the  animal ;  tam  very  often 
a  spedes  which  is  invisible  under  ordinary  circumstances,  or  only  to 
be  seen  by  bringuig  it  opposite  to  a  bright  light  in  a  glass  of  water, 
will  yidd  a  very  biilliant  and  large  spark,  l^us,  in  a  ship's  bucket. . 
or  a  bann,  it  would  not  be  conjectured  that  any  animal  existed,  when 
many  thousands  are  present;  and,  of  these,  perh^w  the  greater  number, , 
if  not  all,  highly  luminous. 

*'  It  is,  lastly,  necessary  to  remark,  respecting  the  size  of  these  ani- 
mkHSf  BB  just  mentioned,  that  many  of  the  lumuious  sp^ecies  are  abso*. 
lutely,  and  under  all  circumstances,  except  when  in  the  act  of  emitting^ 
light,  invisible  to  the  naked  eye.    This  effect  arises,  in  some  measur^ 
from  the  actual  minuteness  of  many,  their  size  not  equalling  the  lOOt^ 
part  of  an  indb ;  but  in  many  others  which  subtend  a  visible  angle,  it  pro*: 
cecds  frt)m  their  transparency.    Even  under  favourable  circumstances, 
as  when  placed  in  a  glass  of  water,  where  the  vision  b  aided  by  the 
magnifying  power  of  this  spedes  of  lens,  they  cannot  easily  be  discovered, 
owing  to  toe  water  in  which  they  abound  being  invariably  muddy. 
Hbose  only  come  into  view  which  approach  so  near  to  the  fore  part  of 
the  glass  as  materially  to  diminish  toe  column  of  water  between  them 
and  the  eyo;  and  thus  also,  they  often  escape  observation,  the  spectator 
being  surprised  to  find  that  he  can  discover  nothing  m  the  light,  when 
the  water,  in  the  dark,  has  abounded  in  luminous  sparks. ,  If  the  lens  is 
used,  it  is  still  only  in  the  observer's  power  to  get  sight  of  those  which 
pass  across  Its  focus;  so  that  he  is,  m  tins  case  also,  apt  to  underrate 
theur  numbers,  or,  if  rare,  to  doubt  thdr  existence.    It  is  fhiitiess  to 
attempt  to  bring  them  under  the  eye  by  usirij^  a  small  drop  of  water  in 
the  manner  adopted  in  microscopic  observations ;  as,  even  where  most 
crowded,  they  bear  so  small  a  proportion  to  the  water  m  which  they 
swim,  that  such  a  drop  may  not  possibly  contain  one. 
.  "  These,  then,  are  Uie  most  important  drcumstances,  which  the  na*  * 
turalist  should  have  in  view,  in  investigathns;  the  water^  of ^  the  sea  for 
the  purpose  of  discovering  the  minute  animals  which  exist  m  it;  whe« 
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tber  for  the  purpose  of  asceFtatnttig  their  luminous  mxtSk^,  or  of  ex- 
amining their  nature  and  structure.  An  attention  fo  these  cautiodt 
will  probahlx' assist  others^  as  it  did  myself  in  these  examinations;  aod 
induce  them  to  believe  what  seems  to  me  ftilly  ascertained^  namely,  thai 
luminous  animals  abound  in  the  water  of  the  ocean  eren'wheu  wf  Are 
least  suspected,  and  that  the  property  of  emitting  light  u  pnmUy 
granted  to  every  one  of  these  neglected  inhabitants  of  the  deep. 

"  When  the  numbers  of  these  animals  are  considered,  it  wflTaDpeat 
less  extraordinary  that  the  water  of  the  sea  should  be  so  generally  lumt- 
nous;  and,  when  we  attend  to  their  minuteness,  it  is  as  little  cause  of 
surprise  tiiat  they  should  escane  ordinary  obsenration. 

"  In  proceeding  from  the  Mull  of  Cantyre  to  Shetland,  with  beatmg 
winds  nearly  the  whole  way,  it  is  easy  to  understand  that  an  immense 
trict  of  water  must  have  been  passed  over.  Those  whose  memory  can' 
so  easily  refer  to  the  map  of  Scotland,  need  not  be  told  of  the  muttber  of 
square  miles  which  a  ves^l  must  traverse  in  this  unrigatiao.  With 
very  little  exception,  throughout  all  thil  space,  and  m  every  one  of  the 
harbours  of  Shetland  and  Orkney,  the  water  was  full  of  one  species,  in 
particular,  of  an  animal  which  I  think  is  not  yet  described.  It  scarcely 
ever  quitted  the  vessel,  lUthougb  more  abundant  in  some  seaa  than  in 
others.  On  a  very  moderate  computation,  a  cubic  inch  did  net  (iontaht 
less  than  an  hundred  individuals :  and  as  they  were  brought  up  from  tSk 
depths  to  which  the  bucket  could  be  sent,  it  is  useless  to  attempt  H 
statement  even  of  those  which  must  have  l)een  contained  in  a  few  cubli^ 
feety  much  less  in  the  enormous  mass  of  water  thus  examined.  Thdr 
numbers,  even  in  a  superficial  mile,  supposing  its  depth  not  to  exceed  a 
Ufw  inches,  baffles  all  Imagination.  This  species  was  hardy  visible  by 
the  naked  eye,  when  viewed  in  a  glasS  against  the  light  of  tile  candie,  at 
of  a  moderated  sun-beam. 

'^  In  the  same  seas,  atid  nearly  at  all  times,  the  water  was  ibtiifd  ffled 
with  several  different  species,  resembling  in  size  some  of  the  infusoria, 
sind  invisible  without  the  lens.  l*o  estimate  their  numbers  is  ec^uaOy 
impossible,  but  no  body  of  water  ever  so  small,  could  be  brought  mM  st 
proper  situation  without  being  found  filled  with  them.  Other  anfanala 
of  larger  dinaensions,  and  of  many  species,  were  equaDy  constant ;  andj 
if  less  numerous,  yet  ten  or  twenty  were  always  to  be  found  withhi 
the  space  of  a  common  tumbler  glass. 

**  In  all  these  cases^  the  water  eras  luminous ;  and,  that  it  was  ren- 
dered luminous  by  these  animals,  admitted  of  no  doubt,  beoausa  th6 
larger  incHviduals  could  be  taken  out  on  a  dry  body,  shuihuf  at  the  Very 
moment  of  theur  removal,  and  then  replaced  for  eXan^inatroti  in  water, 
while  the  light  of  the  whole  of  these  species  disappeared  when  they  dM, 
either  from  keeping  the  water  too  long,  from  warming  it,  or  fron^  the 
addidon  of  spirits.  The  facility  with  whfoh  the  himidous  quaUty  of 
tea  water  is  destroyed  by  those  means  which  kill  its  inbabnants,  k^ 
in  Itself,  a  sufilcient  proof  that  the  cause  of  this  pttyperty  resides  hi 
these. 

**  I  must  further  add,  that  it  is  perfectly  easy  to  dtstinguiah  tiie  dif- 
ferent sparks  of  ITght  given  by  different  animals ;  that  Is,  a^  fer  as  they 
difier  in  dimensions :  as  the  bright  spot  is  quite  distinct  hi  the  laiger' 


kindij  m  wbieh  it  alio  often  raries  in  colour;  whUe,  in  the  mudlerj 
agttation  producet  a  general  luminous  appearance^  in  which  9ep$n^ 
spoti^  or  the  disrinct  action  of  individuals^  it  not  to  be  recognised  :  it  is 
probab(yj  iherefore,  rather  ^m  thU  source,  namely,  the  crowd  of  micro»« 
S0opio  vonna  and  insects^  that  the  general  hmiinou9  track  produced  by  9^ 
fiflhiog  line,  or  the  faint  sheet  of  light  elidted  hj  the  dash  of  an  oar.  i^. 
oauaedy  than  by  the  detached  secretions  of  fishes,  or  by  decomposing 
Munaa  hiu^tter  diffujied  through  the  water ;  while  the  brighter^  separate, 
spalls  arise  (torn  the  larger  kii4sj  to  the  size  of  which  they  are  more' 
or  feis  proportioned.  It  will  in  the  sanie  w«r>  be  found,  (bat  the  pren 
dominance  of  bright  sparks  in  the  vicioiu  of  sea  weed,  or  near  rocks,^ 
arisuB  from  the  great  nun>ber  of  species,  ISquiUie^  Soolofjeudrve,  Nereides* 
aiui  many  others,  which  make  these  places  their  exclusive  residence. 

•<  It  is  BOW  necessary  to  point  out  the  method  used  in  e^^amining  theoe 
animaif)  and  deciding  on  their  luminous  powers. 

**  With  respect  to  the  larger  kinds,  there  is  no  difficulty :  the  smaller 
require  many  more  trials ;  and  where  more  than  one  B|jecies  persist  ii)^ 
ocotirring  together,  snme  uncertainty  must  always  remain*  1  et  where 
a  property  is,  in  so  many  instances,  ascertamed  to  exist,  and  where  it 
has  probably  been  conferred  for  specific  piurpo8es>  it  i^  not  a  ra^  con« 
clusion  to  consider  that  no  species  is  exempt  firom  the  general  law  or  de-. 
prived  of  this  power;  since  in  the  most  essential  circumstanoeSy  thft 
habits  of  all  are  the  same. 

'<  These  animals,  whether  the  smaller  yermes  or  insects,  are  rery'rarc^ 
found  in  clear  water,  and  wherever  they  are  abundant  it  is  muddy,  or 
rather  fouled  with  some  animal  matter  which  communicates  to  it  a 
dight  milky  hue ;  although  they  are  not,  on  the  contrary,  necessarily 
present  when  the  water  is  in  that  state.  It  is  preferable  to  ezamme  tha 
water  by  oandle^li^it,  as  ordinary  day-light  is  not  sufficient  for  the 
purpose ;  and  the  light  of  the  sun  cannot  easily  be  received  in  such  ^ 
manner  as  to  be  endured  by  tjie  eye,  and,  at  the  same  time,  to  serve  the 
purpose  of  illuminating  the  objects.  It  is  desirable  to  use  more  th^ 
one  candle,  as  it  is  convenient  to  have  more  than  one  luminous  spot' 
under  command  ;<«*4he  rapidity  of  the  motions  of  most  of  these  imiix^aj^^ 
carrying  them  so  quickly  beyond  the  limits  of  one  spo^  as  to  cau9<| 
oonaidtfabie  trouble  to  the  observer,  yifho  has  many  tbii^  to  distr^ci 
his  attention  at  the  same  time.  Some  of  them  are  better  examined  iu 
the  brightest  liglit ;  others  at  its  borders ;  and,  very  often^  it  is  necessary 
to  examine  the  same  object  in  different  lights  before  a  just  idea  of  ita 
fonD  caa  be  obtained.  A  seoaiate  light  is  also  requnred  to  illumiate  the 
paper  4)0  which  they  are vto  oe  drawn ;  the  eye  being  so  ihr  paralyzea 
by  the  eseets  of  light  inquired  to  view  them,  as  not  to  see  in  a  moderate 
degree  of  illuminatioo,  and  it  being  absolutely  necessary  to  draw  them/ 
without  losing  the  least  practicable  uiterval  of  time  after  viewing  them 
through  the  lens.  A  few  seconds  are  sufficient  to  cause  the  observe  tp 
foroet  the  exact  figure  of  the  parts  which  he  is  to  delineate. 

«'  The  AiMt  oonvenient  receptable  in  whioh  they  can  be  placed  for 
examinatioii  is  a  rummer  or  conoidal  glass,  of  such  dimensions  ^  t^ 
contam  half  a  pint  It  is,  in  the  first  place,  quite  necessary  that  they 
should  be  at  liberty :  as  it  is  only  when  in  motion  that  many  of  them 
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tan  at  all  be  ciiscoirereil,  ami  aa  the  peculiar  nature  of  their  motkRW, 
whichy  in  aU,  are  very  different  and  highly  charaaterif  tic,  is  of  great 
use  in  discriminating  indiyiduals,  otherwise  much  resembling  each  other. 
It  is  true^  tha(  this  is  productiye  of  great  inoonyenience,  from  their 
passuig  so  quickly  out  ot  the  field  of  view ;  and  thus  it  often  requires 
a  long  time  and  patiently  repeated  examuiationSy  to  ascertain  the  exact 
figure  of  one  individual  But  it  is  impossible  to  confine  them  in  a  drop 
of  water^  unless  when  abaolutely  microscopic^  without  losfaig  sight  of 
their  fonns.  In  this  case,  they  come  to  a  state  of  rest ;  and  their  fina> 
legs,  tmtenim,  or  other  fine  parts^  become  invisible^  seneraOy  coUapatng 
close  to  the  body.  Moreover  the  afilection  of  light  produced  by  the 
contact  of  the  animal  with  the  surfiioe  or  edge  of  the  arop,  or  of  that 
of  the  drop  with  the  glass  on  which  it  stands,  totally  destroys  distmct 
▼laion,  ana  renders  their  form  quite  unintelligible.  A  glass  of  smaller 
dinennonsy  such  as  a  wine  glass,  is  far  less  conveident  than  that  above* 
mentioned ;  aa  the  smallness  of  the  convexity  produces  a  much  leaa 
uaefiil  spot  of  light. 

"  In  many  cases,  where,  from  excessve  activity,  it  is  difiieult  to  catdhr 
these  objects  m  the  field  of  view,  for  a  sufficient  time,  to  study  their 
parts,  I  have  found  it  useful  to  diminish  their  powers  of  motion.  This 
may  be  done  by  dightly  warming  the  water,  by  suffering  it  to  stand 
for  a  few  hours  in  the  f^f^**i  or  by  the  addition  of  a  small  quantity  of 
spirits,  and  probably  ot  other  substances.  But  slight  ii\june8  are  su^ 
fioent  to  kill  them ;  and,  as  they  then  become  invisible,  the  observer 
must  be  on  his  guard  not  to  exceed  in  the  application  of  these  means. 

*'  From  the  necessity  of  using  a  large  glass,  and  the  freedom  of  obo* 
tion  thence  allowed,  it  is  evident  that  a  high  magnifying  power  camioi 
be  applied.  It  is  scarcely  possible  indeed  to  make  effective  use  d  one 
greater  tlian  that  produced  by  a  simple  lens  of  half  an  inch  focal  dia* 
tance ;  and  as,  with  this  power  the  field  of  view  is  very  contracted,  it 
Is  often  convenient  to  have  two  other  lenses  at  hand  of  one  indi,  and  of 
two  indies,  in  focal  distance.  The  very  minute  ones  may  be  occasionally 
fecured  in  a  single  drop  of  water  under  a  compound  microscope;  init 
the  observer  win  be  disappointed  much  oftener  tnan  be  will  succeed,  in 
his  attempts  to  examine  them  in  this  way ;  partly  from  the  chance  of 
his  felling  to  find  any  hi  many  successive  small  portions  of  water  thus 
aeparateo,  And  partly  for  the  reasons  iust  stated. 

I  have  alreaay  mentioned  almost  all  that  occurs  on  the  method  used 
hi  determming  those  species  which  were  luminous.  Of  the  larger  kinds. 
It  seldom  happened  that  more  than  two  or  three,  sometimes  not  more 
than  one,  was  contained  in  a  tumbler.  Being  placed  In  the  daxk,  and 
atirred  with  the  fin^,  the  same  number  of  sparks  were  produoed ;  and. 
whatever  fiulure  might  here  have  occurred  m  one  trial,  was  removed 
by  others  made  at  different  times.  With  regard  to  the  small  species,  it 
sometimes  happened  that  only  one  was  found  on  a  particular  occasion, 
and  the  luminous  state  of  that  water  on  agitation  proved  the  property 
to  exist  in  that  individual  species.  Respecting  some  of  these  species^ 
however,  doubts  may  remain ;  as  in  some  cases  no  one  of  them  wa* 
found  alone.  But  these  doubts  are  of  littie  consequence ;  since  if  among 
so  many  animals  resembling  each  other  in  their  general  characters,  and. 
often  uideed  appaientiy  belonging  to  the  same  genus,  the  luminous  pro* 
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|)ertY  was  certainly  proved  to  exist  in  some,  it  probably  existed  equallr 
in  afi ;  as  there  seems  no  reason  to  exclude  any,  or  to  suppose  it  especi- 
ally possessed  bjr  one.  On  this  sulgect,  however,  other  naturalists  must 
be  allowed  to  judge  for  themselFes:  and  those  who  are  incluied  to 
pursue  the  same  train  of  inresti^tion,  will  probably  complete  the 
evidence  respecting  some,  where  it  n  here  left  doubtful. 

I  may  now  therefore  conclude  this  subject  by  remarking,  that,  from 
these  investigations,  I  have  added  upwards  of  190  species  to  the  list  of 
luminous  marine  animals.  Amons  these,  the  most  conspicuous  are 
about  twenty  small  species  of  Medusa,  in  addition  to  those  already 
known  to  be  luminous.  In  the  ancient  genus  C^cer,  a  considerable 
number  of  SquiUs  were  also  found  possessed  of  tnis  proper^^.  In  the 
genera  Scolopendra  and  Nereis,  five  or  six  were  luminous,  bemg  all  the 
species  that  came  under  my  observation.  Of  the  remaining  known  ge- 
nera,  in  which  luminous  species  were  observed,  I  shall  forbear  to  give 
any  munencal  account,  but  simply  add  that  they  consisted  of  Phalangium, 
Monoculus,  Oniscus,  lulus,  Vorticella,  Cercaria,  Vibrio,  Volvox.  To  these 
I  may  also  add,  among  the  fishes,  a  new  species  of  Leptocephalus.  The 
lest  consisted  of  new  genera,  or,  at  least,  of  animals  which,  for  want  of 
correct  descriptions  and  of  figures,  cannot  be  referred  to  any,  as  yet  to 
be  found  in  authors,  and  of  which  I  trust  at  some  future  period  to  give 
those  drawings  and  descriptions  which  are  in  my  possession.  It  is  suf- 
ficient for  the  present  purpose,  to  have  shewn  that  the  list  of  luminous 
animals  is  very  extensive,  and  to  have  given  this  notice  of  the  means 
used  in  invesugating  this  olject,  together  with  such  hmts  as  may  be 
usefid  to  others;  little  doubting  that  their  labours  will  ultimately  prove 
this  beautiful  and  remarkable  property  to  be  possessed  by  every  one  of 
the  inhabitants  of  the  ocean. 

But  I  must  not  conclude  this  paper  without  noticing  a  chrcumstanee 
which  confirms  the  opfaiion  respecting  the  residence  of  many  fish  iu 
depths,  which,  according  to  M.  Bouguer's  observations,  must  be  sup- 
posed maooessible  to  the  light  of  the  sun ;  and  in  which,  without  that 
afforded  by  their  prey,  it  is  difficult  to  understand  how  they  can  find 
their  food.  It  is  remarked  by  the  Shetiand  fidiermen,  that  the  Ling  in- 
variably inhabits  the  deep  valleys  of  the  sea ;  whereas  the  Cod  is  alwavs 
Ibund  on  the  hills,  general  known  bv  the  name  of  banka.  In  one  of  the 
most  [nroducthre  qwts  for  the  Ling  fishery,  the  valley  which  they  inhabit 
is  not  only  very  d^p,  but  is  bounded  by  abrupt  land  or  submarine  hills 
nearlv  precipitous ;  the  water  suddenly  deepening  from  80  and  SO,  to 
.900  ntAoms.  In  tiiis,  as  well  as  in  other  valleys  m  which  this  fishery 
is  carried  on,  always  veiy  fiur  firom  the  shore,  it  is  found  that  the  best 
fisfaiitf  exists  at  the  greatest  depths,  and  it  is  not  unusual  to  sink  the 
Jonff  &es  in  water  of  S50  fiithoms  depth.  The  time  recjiured  in  setting 
and  in  drawing  up  from  this  depth,  the  length  of  line  used,  which 
amounts  in  some  casesr  even  to  seven  mOes,  is  such  as  to  prevent  the 
fishermen  from  making  any  attempts  in  deeper  water ;  but  they  are  all 
of  opinion  that  this  fish  alsounds  most  in  the  deepest  places,  and  mi^t 
advantageously  be  fished  for,  at  much  neater  depths.  Now  allowiog 
€Vtn  1000  feet  uistead  of  M.  Bouguer  s  calculation  of  79S,  it  is  plaui 
that  no  light  can  exist  in  these  vallevs,  and  that  the  Ling,  like  other  fish 
jrhicfa  prey  io  the  deep  seas,  must  have  some  means  of  seeing  his  food| 
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•0  well  as  ^  pnnulnff  his  social  aroeations  of  whatever  nature  Chen 
may  be.  This  can  onqr  be  efiected  by  the  himinouji  property,  either  of 
hii  prey,  or  of  the  animals  which  abound  in  the  sea,  or  else  by  that  eb- 
cked  from  his  own  body. 

Pagt  459. 
Nbw  Stain  for  Wood,  and  a  Ybllow  Dtb  poa  Clotb. 

Tins  new  stain  consists  of  a  decoction  of  walnut  or  hickory  barii, 
with  a  small  quantity  of  alum  dissolved  in  it,  in  order  to  give  perma- 
nency to  the  colour.  Wood  of  a  white  colour  receives  from  the  mpli- 
cation  of  this  liquor  a  beautiful  yellow  tuige,  which  is  not  liable  to  lade. 
It  is  particularly  adapted  for  furniture  made  of  maple,  especially  that 
land  of  it  which  is  called  birds-eye,  and  which  b  commonly  prepared  by 
Boorching  its  surface  over  a  quick  fire.  The  application  ot  the  walnut 
dye  gives  a  lustre  even  to  the  darkest  shades,  while  to  the  palter  and 
fiuoter  ones,  it  adds  a  somewhat  greenish  hue,  and  to  the  whiter  parts 
various  tints  of  yellow.  After  applying  this  stain  to  cherry  and  apple 
wood,  the  wood  should  lie  slightly  reddened  with  a  tincture  of  some  red 
dye  whose  colour  is  not  liable  to  fade.  A  handsome  dye  is  thus  given 
to  it,  which  does  not  hide  the  grain,  and  which  becomes  still  more 
beautiful  as  the  wood  grows  darker  by  age. 

Walnut  bark,  makes  Uie  most  permanent  yellow  (Ly^  for  dyeing  cloth 
of  any  of  the  vegetable  substances  used  in  this  country.  Care  should 
be  taken  that  the  dye  tie  not  too  much  concentrated :  when  this  happenff» 
the  colour  is  far  less  bright  and  delicate,  and  approaches  nearer  to 
orange.  It  is  hardly  necessary  to  add,  that  the  dye  should  be  boiloj, 
and  kept  in  a  brass,  or  some  other,  vessel,  iu  the  composition  of  wUeh 
iron  docs  not  enter. 

Page  454.    Experiment  795. 

Apr  LIGATION  OF  Chromatb  op  Lb  ad  tq  Silk,  Wool,  Linbn,  ajuh 

Cotton,  by  H.  J.  L.  Lasbaionb . 

The  colouring  matters  fixed  on  these  substances  were  formerly  oib- 
tained  from  organic  bodies.  Mineral  substances,  so  abundant  in  un- 
alterable coloured  combinations,  give  none  to  the  dyer.  It  is  only 
within  these  laiit  few  years  that  mineral  preparations  have  been  ap- 
plied in  dyeing.  M.  Ravmond  of  Lyons  is  the  first,  who,  by  a  nmme 
and  ingenious  process,  fixed  Prussian  blue  on  silk ;  and  last  year,  M. 
Braconnot  of  Nancy,  by  applying  the  sulphnret  of  arsenic  to  doth,  fte. 
furnished  a  yellow  colour  not  less  durable. 

In  the  course  of  some  experiments  on  the  chromate  of  lead,  M.  Las- 
saigne  succeeded,  by  an  analogous  process  to  that  of  M.  Raymond,  in 
combining  this  salt  with  sdl  the  substances  mentioned  above.  Skeins 
of  silk  were  placed,  at  the  common  temperatinre,  in  a  we^  sohitfon  of 
sub-acetate  of  lead  for  a  quarter  of  an  hour,  and  then  removed  and 
washed  in  abundance  of  water.  These  skeins  were  then  put  into  a  wealt 
Bohition  of  neutral  diromate  of  potass ;  they  knmediately  became  of  a 
fine  yellow  colour,  which  increased  for  ten  minutes.  When  they  haA 
obtained  the  maximum  of  colour,  tbev  were  taken  out,  washed,  and 
dried.    Ttia  colour  is  unalterable  in  the  air.    By  varymg  the  pnipoi^ 


Hont  cf  nul^-dceufe  of  1«b1  ohA  chromMe  of  polMi,  TBlloiki  tioto  any 
be  ptoduoifi^* 

Tlie  same  proeeita  nitfcee^  \rMi  wooly  cotton^  find  Ilnai,  bat  it  b  btU 
ter  to  place  tnese  substancea  in  a  ■alirtkm  of  aiib^acctate  of  hmA,  nbed 
to  the  tempefttture  of  190^  to  140^  F. 

Tlie  circtimstance  tiral  this,  I&e  the  other  mintral  coktin,  it  m  pari 
decoKHMaed  by  soap,  hicfuoea  diemists  to  suppose  that  it  will  only  be 
usefiil  in  dyeing  silk. 

In  place  pf  me  neutral  chrotnate  of  potass,  the  solution  of  the  natire 
chromate  of  nron,  acted  on  by  nitre,  and  neutralized  by  nitric  acidy  maj 
be  used  with  the  Same  adratitage. 

Pagtfs  48t  #0  490. 
Discoloration  and  Pomosirr  or  C<»al  OaKAMiNxs,  and  Mbtbod 

OF  PREVSNTINO  IT. 

It  hai  besi  kiog  Iwowh  thai  necklaces,  bracelets,  and  ear-rings  of 
corait  lasdenro,  after  bmog  wevn^  a  very  remarkable  change,  and  become 
axtremdy  wmte  and  porous*  Jewellers  have  no  other  remedy  ibr  this 
deterioeatioD^tlnn  to  remore  the  upper  stratum  of  coral,  till  toey  come 
to  a  depth  where  no  elleralMO  hod  beea  produced. 

This  change  had  been  ascribed  to  the  action  of  air  and  of  light;  but 
this  was  found  by  ezperiBseat  not  to  have  been  the  case ;  and  a  dlscolo* 
ration  never  took  plaee,  uiilesa  when  the  coral  had  actually  been  worn 
as  as  omameai,  in  wfaieh  ease  it  has  sonoetimes  been  completdy  whitened, 
when  used  only  two  or  three  times  upon  the  naked  skin,  and  in  heated 
i^paitawnts.  M.  Visejr,  therefore,  very  properly  ascribes  the  discolora* 
tiOD  and  pofoaity  of  die  oonl  to  the  action  of  a  particular  acid  whidi 
eiiats  in  the  meisture  of  the  body.  According  to  the  analysis  of 
Hienacd,  the  acetic,  aoeordtiig  to  Berzelius  the  lactic,  and  according 
to  BerthaUet  the  phosphoric  acid^  is  found  in  it  under  particular  cir« 


Id  order  to  prevent  this  deterioration  of  coral,  when  used  for  the  pur- 
poses  of  jewttUery,  M.  Viicj  reoMUrks,  that  it  will  be  sufficient  to  im<P 
pnjj^nate  it  with  a  hi  body,  which  will  defend  it  from  the  immediate 
action  of  weak  acids ;  and,  for  this  purpose,  he  recommends  that  the 
coral  should  be  cBgested  k  warm  oil,  or  in  melted  wax,  so  as  to  enable 
it  to  icalrt  the  action  of  the  add  to  which  it  is  exposed. 

Page  489.    Experiment  843. 

iMraOVED  GtAKB  FOR  PoaCBLAIN. 

The  common  gkze  for  i^roelaln  and  the  finer  kinds  of  earthen*  ware, 
contains  glass  of  lead  which  is  extremely  liable  to  combnie  with  and 
dqpnde  the  more  delicate  colours,  especially  those  obtained  from  prepa* 
ms  of  chrome  and  of  oold.  This  is  particularly  the  case  with  those 
daborate  products  whicS  require  to  be  repeatedly  heated  or  fired. 

The  chief  ingredient  of  Mr.  pose's  glaze  is  pale  flesh-red  colound 
feldspar  of  a  somewhat  compact  texture,  which  forms  veins  in  a  slafv 
rock  near  Wdsh  Pool  in  HontgomeiTshire.  When  freed  from  au 
adhgring  pieces  of  slate  and  quartz,  the  feldspar  is  ground  to  a  fine 
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powder,  and  97  parti  of  it  are  mixed  wttii  18  of  iMrax,  Aolhjrm  sand, 
S  of  nitre,  S  of  loda,  and  S  of  Cornwall  china-clay.  TboB  mixture  U 
melted  mto  a  frit,  and  ground  to  a  fine  powder;  3  parts  of  calcined 
borax  being  added  previoualy  to  the  ninding. 

This  new  glaa^e  has  been  examineoi  hj  competent  artists  in  London 
tfipointed  by  the  Society  of  Arts,  and  highly  approred  oL  They  found 
that,  from  being  softer  than  that  used  by  the  French  manu&cturers,  it 
incorporates  more  completely  with  the  colours,  and  renders  them  per- 
fectly firm  ;  whereas  every  artist  knows  that  colours  laid  on  French 
porcelain,  are  extremely  apt  to  chip  off,  crackle,  and  flake,  if  it  is  neces- 
sary to  make  them  pass  through  the  fire  a  secrnid  time. 

Fagt  600. 

Blbachikc. 

.*   In  a  paper  lately  published  by  Mr.  Gaitin  Inglis,   it  appears, 
that  if  flax  be  pulled  before  it  is  too  ripe,  it  parts  with  its  oolouring 
matter  much  more  readilv  than  it  does  when  left  till  the  usual  time ; 
and  it  is  also  found  that  this  great  advantage  might  again  be  lost  by  im- 
proper watering.    It  has  been  uniformly  found,  that  flax  tiie  greenest 
pulfed  is  most  proper  for  the  finest  purposes,  and  that  the  whitest  flax 
after  drymg  must  be  watered  in  a  stream  so  small,  as  to  require  a  dam 
being  necessary  to  receive  the  water  into  a  temporary  pond  to  cover  tiie 
flax.    The  succession  of  dean  water,  Mr.  Inglis  conceives,  prevents  the 
deposition  of  colouring  matter,  by  washing  or  carrying  it  away,  after 
bemg  extracted  from  the  flax ;  while  the  same  flax,  from  several  stsg* 
Dant  ponds,  dug  in  the  same  ground,  and  filled  with  water  from  the 
same  spring,  was  very  dark  in  colour.    The  colour  of  the  flax,  after 
watering  very  much,  depends  upon  the  following  causes:— the  ripeness 
of  the  flax  before  pulling ;  the  state  of  putridity  of  the  stagnant  water ; 
the  minerals  which  the  water  may  contain ;  wliether  it  is  steeped  in  a 
pond  dug,  or  one  formed  by  damming  a  small  stream ;  or,  if  a  succession 
of  parcels  of  flax  (which  is  sometimes  tlie  cabe,)  he  watered  in  the  same 
pond,  where  every  succeeding  pared  must  partake  of  tiie  oontaminatiiig 
dye  produced  by  the  fermentation  of  the  former.^-In  the  course  of  Mr. 
I.'s  observations,  he  found  the  qiumtity  and  solubility  of  the  colouring 
matter  in  proportion  to  the  degree  of  ripeness ;  and  in  the  ripest  on  a 
prindple  which  he  never  till  then  knew  to  have  an  existence  m  flax,  viz. 
iron, — ^which  may  be  said  to  abound  in  ripe  flax.    In  unripe  flax  the 
colouring  matter  is  soluble  in  water ;  but,  it  the  flax  be  allowed  to  stand 
on  the  ground  till  it  has  attained  a  rus^-brown  colour,  and  the  seed 
be  fully  ripened,  tEe  juices  of  the  plant  are  then  changed  from  mucilage 
to  resinous  matter,  and  certainly  no  longer  soluble  m  water,  so  far  as 
the  resin  is  concerned, — unless  assisted  aj  solvents.     Alkalies  are  the 
common  solvents  used  by  bleachers,  but  Mr.  I.  did  not  conceive  them 
altogether  adapted  to  his  purpose :  he  took  alcohol,  and  succeeded  in 
lileaching,  to  a  very  beautiful  whiteness,  flax  in  its  unripe  state  and  its 
early  stages;  but,  as  the  flax  ripened,  its  power  lessenea.    He  exposed 
full  ripe  flax  to  the  action  of  alcohol,  both  in  a  liquid  state  and  m  a 
state  of  vapour,  till  all  the  resinous  matter  was  extracted ;  still  a  colour 
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remained.    He  suljected  It  to  the  action  of  an  o^muriale»  and  was 
astoniriied  to  see  the  pretence  of  iron  so  ftrongly  indicated. 

Tkit  poa  Alum  in  BaiAD. 

On  macerating  a  small  piece  of  the  crumb  of  new-baked  bread  in  cold 
water,  auflBcient  to  cUflfolve  it,  the  taste  of  the  latter,  if  alum  has  been 
used  by  the  baker,  will  acquire  a  sweet  astringeucy ;  or  a  heated  knife 
may  be  thrust  into  a  loaf  oefore  it  has  grown  coldy  and  if  it  be  free 
from  that  ingredient,  scarcely  any  alteration  will  be  risible  on  the  Made; 
but,  in  the  contrary  case,  its  surface,  after  being  allowed  to  cool,  will 
appear  slightly  covered  with  an  aluminous  incrustation. 

Fage  6S8.     Experiments  999  and  1000. 

PaavsMTiON  OF  Rust. 

The  prerention  of  rust,  on  such  articles  of  furniture  as  are  made  of 
polishea  steel,  is  an  object  of  great  importance  in  domestic  economy. 
The  cuttlers  in  Sheffield,  when  they  have  ^ven  knife  or  razor  blade 
the  requisite  degree  of  polish,  rub  them  with  powdered  quicklime,  in 
order  to  prevent  them  m>m  tarnishing ;  and  we  have  been  informed, 
that  articles  made  of  polished  steel,  are  dipt  m  lime-water  by  the 
manufacturer,  before  they  are  sent  into  the  retail  market. 

Cuaious  APPUCATiONs  or  THB  Aia-Puifr. 

A  discovery  has  been  recently  made  of  a  new.  apnlication  of  the  air- 
imp  by  Mr.  John  Oldham,  m  the  bank  of  Ireland,  that  promisee  to 
feed  to  very  gr^t  advantages.  Hie  nzing  of  paper  in  large  quantities, 
as  now  usuauy  practised  by  the  manufiicturer,  is  a  process,  tedknis,  ui^ 
certain  in  its  effects,  and  destructive  to  its  original  texture.  By  the 
improved  method,  the  difltoilties  and  mischiefr  proceeding  from  the  ctmics 
stated,  are  effectually  obviated :  thus,  let  paper  of  equal  dimensions^ 
to  any  amount,  from  the  coarsest  to  th^  finest  subetsnce,  be  -piled  aa 
evenly  as  possible,  and  placed  within  an  air-tight  venel,  in  such  a  man- 
ner as  to  be  prevented  from  floating  upon  any  of  the  fluids  to  be  used. 
HiIs  is  then  to  be  poured  in,  until  the  pile  is  covered  to  the  depth  the 
paper  occupies,  but  which  should  not  entirely  fill  this  vessel,  wnen  the 
bd  is  closdy  fitted  and  festened  thereon.  Proceed  to  exhaust  the  space 
over  the  fluid  with  a  suitable  air-pump ;  the  air  witliin,  on  becoming 
ratified,  will  cause  what  is  contained  within  the  paper  to  rush  out  on 
all  sides  to  the  top,  which  wQI  consequently  escape  with  the  rest  through 
the  vallies  of  the  pump  by  its  contmued  action.  On  re-admitting  the 
atmosphere,  the  fluid  prevents  the  ingress  of  the  air  asain  into  the  pa- 
per or  substance  to  be  saturated,  and  can  only  serve,  by  the  pressure 
natural  to  it,  to  force  the  denser  element  into  the  possession  of  every  mi* 
nute  reoeptade  it  prevuHisly  held  so  tenaciously.  By  this  means  every 
sheet  becomes  equally  impr^ated,  without  loss  or  ini'ury  to  the  fabric 
Paper  when  made,  can  be  uniformhr  dyed  of  any  colour  by  the  same 
process;  also  sUk,  flax,  cotton,  ana  woollen  staples,  either  raw,  spun, 
or  when  woven,  and  in  the  most  superior  manner.     AU  kinds  of  ani- 


^ 


6M  APVSHtl^* 

Che  usual  t^tei  mai  tmtetUkk  wrthad*  cowgiooly  morted  t4  of  Ml* 
In^^  soaking,  and  pickling,  air  beinff  the  great  enemy  to  all  such  pre* 
panitions.  The  air  being  dischaf]g«a  i»  the  first  histance,  as  meotiooed, 
the  brinr  fluid  will  imoMdiMtsiy  amke  iota  the  most  intricate  mterstitial 
Jsk)ts  or  erenr  kind  of  meat,  and  by  pricking  the  outsklcs  of  the  larger 
Tifgetablss  with  ^tuy  abarp  instrument,  the  acids,  hi  the  same  wtnj,  will 
histantaneously  enter  Into  erery  pore,  tbt  outside  of  meat  ioCsndcd  to 
hfi  preaenred  ^^h  by  pyroligneous  acid,  cao  be  much  hecti»r  impies* 
nated  to  ihe  depth  of  the  meafs  surface  when  lequlred,  Chan  i)y  ihe 
naethod  propo««d,  of  dipping,  soaidtiff,  or  paindng  die  JoinSs  with  thb 
aield  and  a  brush.  In  snort,  every  tmn^  that  requires  to  be  partially  or 
wholly  impregnated  with  the  fluids  to  be  ap»iropriated  to  their  rsspso^ 
tire  uses,  must  i^ajs  be  efiactad  influitefy  better  by  this  plan  than  by 
any  other  at  present  uiown.  A  complete  apparatus  of  this  kind  is  now 
erected  in  the  printing-office  of  the  bank  or  freUnd,  for  wetting  bank- 
note paper  preparatory  to  its  being  ptinted  oil  thut  fidly  answers  in 
piMOtioetheenapMposed.  Ten  thausand  sheets  or  the  jthinnestdoscx^tlon 
of  bank-note  paper,  peohaps  erer  miMle,  are  wetted  at  once  with  acaredy 
any  delay,  and  no  loss  4r  injury  whatever  is  oow  sustained,  as  fiooiierly* 

GoifFmassuiiUTT  or  WATaa* 

Professor  MilSngton  m  a  lecfeure  on  hydrostatics  at  the  Royal  InflUlm'- 
tion.  took  occasion  to  expatiate  upon  Mr.  Perkins'  exneriments  rdative 
to  the  oompre^ibility  of  water.  Having  filled  a  cyfinder  three  feet  long 
and  foinr  hsches  in  diameter  with  water,  into  w4ik»  a  rod  lar  piaton  was 
passed  through  a  stuffing  box.  and  iiarinf  a  aiding  ring  upon  the  rod^ 
the  Whole  was  lowered  000  fsthoms  fato  Sat  sea,  irfaen  it  appeared  by 
the  situafien  of  the  slidhig  ring,  thsft  the  oohgaan  cf  water  wbich  pre»- 
Sed  upon  die  piston,  had  sank  it,  so  as  to  have  coaipresscd  the  water 
one  mmdredth  pait  of  Its  b«dk.  The  same  apiHratus  was  ptoosd  m  a 
earnion  flicd  mbh  water,  and  secured  air  tight,  when  a  fresaiftre  equal 
to  900  ftithoras  was  forced  in  by  means  of  the  hydraulic  presi^  and  .the 
same  resiflts,  as  in  the  eKpttlment  in  $kiB  ocean,  took  plane* 

lin.   iMawI'S    POETiJSLB    LaPU>ARISs'   APPAJUkTUS,    FOR   CuTTINOf 

Pousjaufo,  AKD  Fitting  Pxbblbs,  Aoatss,  JAspsas,  &c. 

The  agreeable  amusement  of  ooUeetii^  FebbfeS^Jaspors,  Agates,  ^ 
has  of  late  beoome  lo  fashionable,  that  almost  every  lons  who  vMits  A? 
eoast  lias  been  employed  hi  searching  for  tfaeoe  pretty  :produotioiis»  and 
forming  colleolions  of  them ;  but  great  4isappomtment  his  ^equsnlly' 
taken  place,  ^wing  to  the  want  of  a  convenient  method  of  cutca^  and 
pcAlihuig  them.  To  obviate  which,  a  portable  i^pacatiu  has  been  oon^ 
MffNl,  so  as  es  to  render  the  operatton  easy,  and  to  aflford  both  idp 
structtve  and  agreeable  employment.  ^ 

IFhis  compact  lapidaries'  apparatus  is  'contained  in  «  small  box,  and 
may  %e, placed  on  any  parlour  table:  the  method  of  ush^  k  is  as  foU 
lows,  Hi. :  -First,  secure  the  box  B,<to  the  table  A,  (wil^lhe  csamp  C,} 
that  it  may  be  steady,'  and  dien  It  will  be  ready  4br  vsork.  A  japaimid 
thi-pM,  with  a  hole  in  the  centoei  acoomiiauies  the  box,  winoh-is  iio 


